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ABSTRACT
A s u rv e y  o f  D ia t r a e a  s p e c ie s  and o th e r  c l o s e l y  r e l a t e d  o r  
e c o n o m ic a lly  im p o r ta n t s p e c ie s  o f  L e p id o p te ro u s  stem  b o r e r s  in  
L o u is ia n a  was made b e tw een  O c to b e r , 1960 and  J u n e ,  1962. D ia t r a e a  
s a c c h a r a l i s  (F a b r .)  l a r v a e  w ere  c o l l e c t e d  in  f i e l d s  from  s u g a rc a n e ,  
c o rn ,  r i c e ,  sorghum , Jo h n so n  g r a s s ,  and g o o s e g ra s s .  L a rv a e  o f  
D. e v a n e sc e n s  D yar w ere  c o l l e c t e d  in  th e  f i e l d  o n ly  from  v a s e y  
g r a s s .  Z e a d ia t r a e a  g r a n d io s e l l a  (D yar) and  O s t r i n i a  n u b i l a l i s  
(H ubner) w ere  c o l l e c t e d  o n ly  from  c o rn .  L a rv a e  o f  an unnamed 
C h ilo  s p .  w ere  found o n ly  in  w ooly b e a rd  g r a s s .  C. p l e i a d e l l u s  
Z in ck en  l a r v a e  w ere  found  o n ly  in  r i c e .  L a rv a e  o f  Eoreuma d e n s e l l a  
Z e l l e r  w ere  found  in  broom sedge and v a se y  g r a s s .  A d u lts  o f  th e  s p e c ie s  
D. s a c c h a r a l i s , D. e v a n e s c e n s , D. v e n o s a l i s  (D y a r ) , D. l i s e t t a  (D y a r ) , 
and E . d e n s e l l a  w ere  c o l l e c t e d  from  a  l i g h t  t r a p  a t  B a to n  R ouge, 
L o u is ia n a  be tw een  M arch , 1961 and A u g u s t, 1 962 . W in te r  fo rm  la r v a e  
o f  D. c ra m b id o id e s  (G ro te )  w ere o b ta in e d  from  D r. V. M. K ir k ,  C lem son, 
South- C a r o l in a .
L a rv a e  o f  D. s a c c h a r a l i s  w ere  r e a r e d  in  th e  l a b o r a to r y  on f r e s h ly  
c u t  s tem s o f  c o rn ,  s u g a rc a n e ,  r i c e ,  sorghum , g o o se g ra s s  and  Jo h n so n  
g r a s s ,  and  w ere c o l l e c t e d  on s u c c e s s iv e  sam p lin g  d a te s  from  12 
v a r i e t i e s  o f  s u g a rc a n e  grown in  sm a ll ran d o m ized  r e p l i c a t e d  f i e l d  
p l o t s .  Jo h n so n  g ra s s  was found to  be  a  p o o r h o s t ,  and g o o se g ra s s  
was o n ly  s l i g h t l y  b e t t e r .  Pupae c o l l e c t e d  from  C .P . 56 -25  su g a rc a n e  
w ere  s c a r c e r  and n o t i c e a b l y  s m a l le r  th a n  th o s e  from  o th e r  v a r i e t i e s .
i x
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T e n ta t iv e  keys w ere  p re p a re d  f o r  s e p a r a t in g  th e  l a r v a e  o f  8 
s p e c i e s ,  pupae o f  7 s p e c i e s ,  and a d u l t s  o f  9 s p e c ie s .  The r e l a t i v e  
sh a p e s ,  s i z e s  and d i s t a n c e s  betw een  p i n a c u l i  w ere much m ore u s e fu l  
th a n  s e t a l  c h a r a c te r s  f o r  s e p a r a t in g  s p e c i e s .  F o r t h i s  re a s o n  names 
w ere a s s ig n e d  to  th e  body p i n a c u l i .  Eggs o f  D. e v an e sc en s  and 
Z . g r a n d io s e l l a  w ere i d e n t i f i e d  by d i s t i n c t i v e  p a t t e r n s  o f  re d  
s t r i p e s  w h ich  o c c u r f o r  a  s h o r t  p e r io d  o f  tim e  d u r in g  em bryonic 
d ev e lo p m en t.
I e s t a  sh o u ld  be re c o g n iz e d  a s  a  genus s e p a r a te  from  D ia t r a e a  
on th e  b a s i s  o f  th e  w ing  v e n a t io n  c h a r a c te r s  o r i g i n a l l y  d e s c r ib e d  
by D yar (1 9 0 9 ) , and sh o u ld  n o t  be  in c lu d e d  in  th e  genus D ia t r a e a  
a s  recommended by Box (1 9 3 1 ) .
Pupae o f  a l l  s p e c ie s  s tu d ie d  may b e  sex ed  on th e  b a s i s  o f  th e  
lo c a t i o n  o f  th e  s u tu r e  m ark ing  th e  g e n i t a l  o p en in g  w hich  i s  v i s i b l e  
on th e  v e n te r  o f  th e  e ig h th  abdom inal segm ent in  fem a les  and on th e  
n in t h  i n  m a le s .
S tu d ie s  w ere made o f  l a r v a l  c h a e to ta x y  and o f  m o rp h o lo g ic a l and 
p h y s io lo g ic a l  v a r i a t i o n  in  D. s a c c h a r a l i s . Abnormal v a r i a t i o n s  in  
number and a rran g em en t o f  s e ta e  and p i n a c u l i  w ere 4 .5  and 1 ,6  tim es 
m ore f r e q u e n t  on th e  l e f t  th a n  on th e  r i g h t  s i d e , r e s p e c t i v e l y , o f  
th e  b o d ie s  o f  l a r v a e .  The f r e q u e n c ie s  o f  o b se rv e d  s e t a l  and p in a c u la r  
a b n o r m a l i t ie s  f o r  any p a r t i c u l a r  s e t a  o r  p in acu lu m  seldom  exceeded  17. 
and n e v e r  re a c h e d  37..
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INTRODUCTION
The sugare& ne b o r e r ,  D ia t r a e a  s a c c h a r a l i s  ( F a b r . ) , h a s  b een  an 
im p o r ta n t p e s t  o f  su g a rc a n e  in  L o u is ia n a  f o r  many y e a r s .  F u r th e r ­
m ore , L o u is ia n a  fa rm e rs  have lo n g  been  aw are  o f  i t s  a b i l i t y  to  damage 
c o rn  and r i c e ,  p a r t i c u l a r l y  c o rn . The c l o s e l y  r e l a t e d  s o u th w e s te rn  
c o rn  b o r e r ,  Z e a d ia t r a e a  g r a n d io s e l la  (D y a r ) ,  has been  r e p o r te d  as  an 
im p o r ta n t  p e s t  o f  su g a rc a n e  in  M exico (B ox , 1 9 5 5 ), b u t  p r e s e n t l y  i s  
known in  th e  U n ite d  S ta t e s  p r im a r i ly  a s  a  p e s t  o f  c o rn ,  a l th o u g h  
i t s  d i s t r i b u t i o n  e x te n d s  in to  a re a s  w here su g a rc a n e  i s  grow n.
S e v e ra l o th e r  s p e c ie s  o f  D ia t r a e a  p r e v io u s ly  have b e e n  r e p o r te d  
from  L o u is ia n a  and th e  U n ited  S t a t e s .  D , c ra m b id o id e s  (G ro te )  i s  
known a s  an o c c a s io n a l  p e s t  o f  co rn  i n  th e  e a s te r n  U n ite d  S t a t e s ,  
b u t  th e  l i m i t s  o f  i t s  d i s t r i b u t i o n  a r e  n o t  d e f i n i t e .  D. l i s e t t a  
(D yar) and D. v e n o s a l i s  (D yar) have n o t  b een  r e p o r te d  s in c e  t h e i r  
o r i g i n a l  d e s c r ip t i o n s  by Dyar in  1909 and 1917, r e s p e c t iv e l y  (H e n s le y , 
1 9 6 0 ).
C h ilo  p l e j a d e l l u s  Z incken  has lo n g  b een  known a s  a  m ino r p e s t  
o f  r i c e  in  L o u is ia n a .  D . s a c c h a r a l i s  i s  a l s o  found i n f e s t i n g  r i c e  
in  th e  s t a t e .  The l a r v a e  o f  th e s e  two s p e c ie s  som etim es c l o s e ly  
re se m b le  each  o t h e r .
T here i s  much c o n fu s io n  in  th e  l i t e r a t u r e  r e g a rd in g  th e  D ia t r a e a  
com plex . The m ost s i g n i f i c a n t  taxonom ic s tu d ie s  have b een  th o s e  o f
1
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D yar and H e in r ic h  (1927) and Box (1 9 3 1 , 1 9 5 5 ).
A taxonom ic s tu d y  o f  th e  D ia t r a e a  com plex in  L o u is ia n a  has  been  
n eed ed  f o r  a  lo n g  t im e . T hese  s tu d ie s  a r e  l im i t e d  to  L o u is ia n a  
s p e c ie s  o f  D ia t r a e a  and  o th e r  c l o s e l y  r e l a t e d  o r  im p o r ta n t  s p e c ie s  
o f  L e p id o p te ro u s  s tem  b o r e r s  w hich m ig h t b e  found in  th e  s t a t e .
The b ro a d  o b je c t iv e s  u n d e r ta k e n  w ere  to :  (1 ) D e s c r ib e  m o rp h o lo g i­
c a l  and p h y s io lo g ic a l  v a r i a t i o n s  o f  p o s s i b l e  taxonom ic s ig n i f i c a n c e  
i n  D . s a c c h a r a l i s . (2 ) S tudy  th e  h o s t  p l a n t  r e l a t i o n s h i p s  o f  D. 
s a c c h a r a l i s  and o th e r  r e l a t e d  s p e c i e s .  (3 ) C o n s tru c t  k e y s  f o r  
s e p a r a t in g  d i f f e r e n t  s ta g e s  o f  th e  b o r e r  s p e c ie s  e n c o u n te re d .
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REVIEW OF LITERATURE
N ine o f  th e  10 s p e c ie s  s tu d ie d  in  t h i s  d i s s e r t a t i o n  b e lo n g  to  
w hat i s  now g e n e r a l ly  a c c e p te d  a s  th e  fa m ily  C ram bidae . The ex ce p ­
t i o n  o f  t h i s  i s  O s t r i n i a  (P y ra u s ta )  n u b i l a l i s  (H ubner) in  th e  fa m ily  
P y r a u s t id a e .  Comstock (1950) and B o rro r  and D elong  (1957) r e c o g n iz e d  
s e v e r a l  s u b f a m i l ie s  in c lu d in g  th e  C ram binae and P y r a u s t in a e  o f  th e  
fa m ily  P y r a l i d a e .  E s s ig  (1951) and R ic h a rd s  and  D av ie s  (1957) , on 
th e  o th e r  h a n d , re c o g n iz e d  th e s e  g ro u p s a s  f a m i l i e s  o f  th e  s u p e r ­
fa m ily  P y r a l id o id e a ,  and L a ffo o n  (1960) l i s t s  th e  C ram bidae and 
P y r a u s t id a e  a s  f a m i l i e s  u n d e r th e  L e p id o p te r a .  The te rm  P y r a l id  
f r e q u e n t ly  h as  b een  u se d  a s  a  s tem  o f  P y r a l i d o id e a .  T h e re fo re ,
" th e  P y r a l id s "  may b e  c o n s id e re d  to  in c lu d e  a l l  o f  th e  10 s p e c ie s  
s tu d ie d  in  t h i s  d i s s e r t a t i o n .
A d u lt  k e y s  to  th e  f a m i l i e s  o f  P y r a l id o id e a  have  b een  p u b l is h e d  
by F o rb es  (1 9 2 3 ) ,  Comstock (1950) , E s s ig  (1951) and R ic h a rd s  and 
D av ie s  (1957) . The work o f  F o rb e s  ( i b i d . )  a l s o  c o n ta in s  k ey s  f o r  
s e p a r a t in g  g e n e ra  o f  C ram binae in c lu d in g  C h i l o , D ia t r a e a  and Eoreum a, 
and g e n e ra  and  s p e c ie s  o f  P y r a u s t in a e ,  in c lu d in g  P y ra u s ta  n u b i l a l i s . 
A cco rd in g  to  F e rn a ld  (1888) a m onograph o f  th e  genus C h ilo  was w r i t t e n  
in  1817 by Z in ck en  b u t  was n o t  a v a i l a b l e  to  th e  p r e s e n t  w r i t e r .
A co m p reh en siv e  s tu d y  o f  D ia t r a e a  and c l o s e l y  r e l a t e d  g e n e ra  
o f  th e  C ram bidae was r e p o r te d  by  D yar and H e in r ic h  (1927) who p re p a re d
3
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g e n e r ic  k e y s  to  th e  a d u l t s  o f  8 g e n e ra  in c lu d in g  D i a t r a e a , and  to  
th e  s p e c ie s  o f  3 o f  th e s e  g e n e ra .  They re c o g n iz e d  32 A m erican  s p e c ie s  
o f  D ia t r a e a  in c lu d in g  s a c c h a r a l i s , z e a c o l e l l a  ( c r a m b id o id e s ) , 
e v a n e s c e n s , v e n o s a l i s  and  g r a n d i o s e l l a . They s e p a r a te d  th e  genus 
I e s t a , in c lu d in g  I .  l i s e t t a . from D ia t r a e a  on th e  b a s i s  o f  w ing 
v e n a t io n  c h a r a c t e r s .  I n  th e  same p u b l i c a t i o n  i l l u s t r a t i o n s  a r e  g iv e n  
o f  th e  m a le  and fem a le  g e n i t a l i a  o f  many o f  th e  s p e c ie s  c o v e re d .
Box (1931) p u b li s h e d  keys and d e s c r i p t i o n s  o f  a d u l t s  o f  D i a t r a e a , 
and r e v i s e d  th e  genus to  in c lu d e  I e s t a . He i l l u s t r a t e d  th e  m ale  and 
fem a le  g e n i t a l i a  o f  some o f  th e  s p e c ie s  s t u d i e d ,  and gave  d i s t r i b u t i o n  
by c o u n t r i e s  o f  th e  A m erican  s p e c ie s .  He in d i c a te d  a t  t h i s  tim e  t h a t  
ab o u t 90 s p e c ie s  o f  D ia t r a e a  w ere r e c o g n iz e d .  The same a u th o r  (1949) 
l a t e r  p u b l is h e d  an a d u l t  k ey  to  4 g e n e ra  in c lu d in g  D i a t r a e a , u n d er 
w h ich  he  l i s t e d  75 s p e c ie s  o r  s u b s p e c ie s  w i th  g e o g ra p h ic a l  d i s t r i b u ­
t i o n  . fo f  52 o f  th e s e .  He r e p o r te d  D. c ra m b id o id e s , D. e v a n e s c e n s ,
D. g r a n d i o s e l l a , D. l i s e t t a , D. s a c c h a r a l i s  and D. v e n o s a l i s  a s  th e  
o n ly  s p e c ie s  o f  D ia t r a e a  known to  o c c u r  i n  th e  c o n t in e n ta l  U n ite d  S t a t e s .  
He in d i c a te d  t h a t  th e  genus D ia t r a e a  s h o u ld  b e  r e s t r i c t e d  to  in c lu d e  
o n ly  A m erican  s p e c i e s ,  and  t h i s  c o n c e p t a p p a r e n t ly  i s  g e n e r a l ly  
a c c e p te d ,  a l th o u g h  he d id  n o t make c l e a r  h i s  re a s o n  f o r  t h i s .  Tams 
(1942) p r e v io u s ly  had  changed  th e  name o f  a  stem  b o r e r  s p e c ie s  in  
M a u r i t iu s  from  D . m a u r i c i e l l a  (W alk .) to  P ro c e ra s  s a c c h a r ip h a g u s .
K apur (1950) t r a n s f e r r e d  a l l  In d ia n  s p e c ie s  o f  D ia t r a e a  to  e i t h e r  
P ro c e ra s  o r  C h i l o t r a e a . Box (1960) s t a t e s  e m p h a tic a lly  t h a t  th e  
genus D ia t r a e a  i s  now r e s t r i c t e d  to  in c lu d e  o n ly  A m erican  s p e c ie s .
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F i n a l l y ,  Box (1955) e r e c te d  a  new g e n u s , Z e a d ia t r a e a , f o r  re a s o n s  
w h ich  he d id  n o t  make c l e a r ,  and t r a n s f e r r e d  4 s p e c ie s  in c lu d in g  
g r a n d io s e l l a  from  D ia t r a e a  to  t h i s  g en u s .
A d u lts  o f  Eoreuma d e n s e l l a  ( Z e l l e r )  w ere  d e s c r ib e d  by F o rb es  
(1 9 2 3 ) .  A d u lts  and im m ature s ta g e s  o f  C. p l e j a d e l l u s  Z in ck en  have 
b een  d e s c r ib e d  by  R i le y  (1 8 8 2 ) , Ingram  (1927) and D oug las and Ingram  
(1 9 4 2 ) .  H e in r ic h  (1 9 1 8 ) ,  F l i n t  and M a llo ch  (1920) and C a f f re y  and 
W o rth le y  (1927) d e s c r ib e d  th e  a d u l t  and im m ature s ta g e s  o f  0 .  n u b i l a l i s  
(H ubner) u n d e r th e  name P . n u b i l a l i s .
R e l a t i v e ly  l e s s  i s  known a b o u t r e c o g n i t io n  o f  th e  im m ature s ta g e s  
o f  th e  s p e c ie s  s tu d ie d  in  t h i s  d i s s e r t a t i o n .  L a rv a l  k ey s  f o r  s e p a r a t ­
in g  s u p e r f a m i l i e s , f a m i l i e s  and s u b fa m il ie s  o f  L e p id o p te ra  in c lu d in g  
th e  P y r a l id o id e a ,  P y r a l id a e ,  C ram binae and P y r a u s t in a e  a r e  a v a i l a b l e  
i n  a  p u b l i c a t i o n  by  F ra c k e r  (1 9 1 5 ) .  M osher (1 9 1 6 , 1919) has g iv e n  
p u p a l and l a r v a l  c h a r a c te r s  f o r  d i s t i n g u i s h in g  s e v e r a l  P y r a l id  g roups 
in c lu d in g  th e  C ram binae and P y r a u s t in a e ,  and a  l a r v a l  key  f o r  s e p a r a t ­
in g  5 P y r a l id  g e n e ra  in c lu d in g  D ia t r a e a  and P y r a u s ta .
A key  by P e te r s o n  (1951) to  l a r v a e  o f  P y r a l id a e  in j u r io u s  to  c o rn ,  
su g a rc a n e  and r e l a t e d  p la n t s  was p re p a re d  to  s e p a r a t e  8 s p e c ie s  
in c lu d in g  P . n u b i l a l i s , D. s a c c h a r a l i s , D. g r a n d io s e l l a  and D. c ra m b io d o id e s . 
The c h a r a c te r s  g iv e n  h e re  f o r  s e p a r a t in g  th e  D ia t r a e a  s p e c ie s  a r e  
co n c e rn e d  w ith  th e  r e l a t i v e  p o s i t i o n s  o f  s e t a e  on th e  p ro th o ra x  and 
on abdom inal segm ents 2 th ro u g h  6 . T hese c h a r a c te r s  a r e  n o t c o m p le te ly  
d e p e n d a b le . The c h a r a c te r  d e s c r ib e d  on abdom inal segm en ts 2 th ro u g h  6 
i s  th e  a n g le  made by p r o j e c t in g  im ag in a ry  l i n e s  th ro u g h  2 s e ta e  on each
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s id e  o f  th e  m id -d o rs a l  l i n e  u n t i l  th e  p r o j e c t e d  l i n e s  i n t e r s e c t .
T h is  c h a r a c te r  was f i r s t  d e s c r ib e d  by H ollow ay (1 9 1 6 ) . He a l s o  
d is c u s s e d  l a r v a l  c h a r a c te r s  f o r  d i f f e r e n t i a t i n g  betw een  D. s a c c h a r a l i s , 
w hich  he  c a l l e d  D. s a c c h a r a l i s  c ra m b id o id e s , and D. c ra m b id o id e s . 
w hich  he c a l l e d  D. z e a c o l e l l a .
The number and a rra n g e m e n t o f  s e t a e  on th e  body and h ead  a r e  
u sed  in  th e  i d e n t i f i c a t i o n  o f  many L e p id o p te ro u s  l a r v a e .  D i f f e r e n t  
w o rk e rs  h ave  p ro p o sed  d i f f e r e n t  sy stem s o f  n o m e n c la tu re  w h ich  has 
r e s u l t e d  in  th e  f r e q u e n t  o c c u r re n c e  o f  d i f f e r e n t  names f o r  th e  same 
s e t a  o r  group  o f  s e t a e .  T a b le s  I  and XI sum m arize th e  sy s te m s  o f  
n o m e n c la tu re  f o r  s e t a e  o f  L e p id o p te ro u s  l a r v a e  w hich  have b een  
p ro p o se d  by  d i f f e r e n t  w o rk e rs ,  and i n d i c a t e  th e  synonomy o f  te rm s 
u s e d .
Pupae o f  D. s a c c h a r a l i s  a r e  d e s c r ib e d  by H ollow ay e t  a l .  (1 9 2 8 ) . 
H en sley  (1960) found t h a t  th e  p a i r e d  h o rn s  on th e  v e r t e x  o f  D. 
s a c c h a r a l i s  pupae a r e  sm ooth and p o in t e d ,  b u t  in  Z . g r a n d io s e l l a  
(D yar) and D. c ra m b id o id e s  a r e  rough  and b l u n t .  D avis e t  a l .  (1933) 
i l l u s t r a t e d  th e  pupae o f  Z . g r a n d i o s e l l a . show ing t h a t  th e  se x e s  
c o u ld  b e  s e p a ra te d  by  th e  o c c u rre n c e  o f  a  s u tu r e  r e p r e s e n t in g  th e  
g e n i t a l  o p en in g  on th e  v e n te r  o f  th e  e ig h th  abdom inal segm en t in  
fe m a le s  and th e  n in t h  i n  m a le s .
G en e ra l d e s c r ip t i o n s  o f  th e  eggs o f  D. s a c c h a r a l i s  a r e  a v a i l a b l e  
in  s e v e r a l  p u b l i c a t i o n s  in c lu d in g  th a t  o f  H ollow ay _et j d .  (1 9 2 8 ) .
D av is  ej: a l .  (1933) r e p o r te d  th e  a p p e a ra n c e  o f  3 t r a n s v e r s e  o ra n g e -  
re d  bands on th e  eggs o f  Z . g r a n d io s e l l a  f o r  a s h o r t  tim e d u r in g  th e

















T a b le  I .  System s o f  n o m e n c la tu re  p ro p o sed  by d i f f e r e n t  w o rk ers  f o r  s e ta e  on th e  head o f  L e p id o p te ro u s . 
l a r v a e .
D yar 1896
F o rb es  1910 H e in r ic h  1916______________R ip le y  1923_____________________G erasim ov 1935___________ H in to n  1946
IX A n te ro d o rs a l  (AD-1) S e ta  o f  v e r t e x  (V9) A n te r io r e s  p rim a  (AL) Al
/ I I I A n te ro d o rs a l  (A d-2) S e ta  o f  v e r t e x  (V8) A n te r io r e s  secu n d a  (A2) A2
IV A n te ro d o r s a l  (Ad-3) S e ta  o f  v e r t e x  (V4) A n te r io r e s  t e r t i a  (A3) A3
_ A n te ro d o rs a l  (A d-2a) S ensorium  o f  v e r t e x  (SV3) P o ru s  a n t e r i o r e s  (Aa) Aa
V II O c e l la r  (0 -3 ) S e ta  o f  v e r t e x (V7) O m m atalis p rim a  (01) 01
V O c e l la r  (0 -2 ) S e ta  o f  v e r te x (V5) O m m atalis secund  (02) 02
- O c e l la r  (0 -1 ) S e ta  o f  v e r t e x (V6) O m m atalis t e r t i a  (03) 03
- O c e l la r  ( 0 - l a ) - P o ru s  om m ata lis  (Oa) Oa
_ - - P oru s om m ata lis  (Ob) -
XI S u b o c e l le r  (SO-1) S e ta  o f  v e r t e x (V ll) Subom m atalis p rim a ' (SOI) SOI
VI S u b o c e l le r  (SO -2) S e ta  o f  v e r t e x (V I2) Subom m atalis secu n d a  (S02) S02
X S u b o c e l la r  (SO-3) S e ta  o f  v e r t e x (V10) Subom m atalis t e r t i a  (S03) S03
_ S u b o c e l la r  (S 0 -2 a) - P o ru s  subom m ata lis  (SOa) SOa
_ — - P o ru s subom m ata lis  (SOb) -
_ - P oru s subom m ata lis  (SOc) 0
I I I L a t e r a l  ( L - l ) S e ta  o f  v e r te x (V3) L a t e r a l i s  (L I) L I
- L a t e r a l  (L - la ) - P o ru s  l a t e r a l i s  (La) La
I I P o s te r o d o r s a l  (P d -1 ) S e ta  o f  v e r t e x (V2) P o s te r io r e s  p rim a  (P I) P I
I P o s te r o d o r s a l  (P d-2 ) S e ta  o f  v e r te x (V I) P o s te r io r e s  secu n d a  (P2) P2
- P o s te r o d o r s a l  (P d - la ) S ensorium  o f  v e r t e x  (SV2) P o ru s p o s t e r i o r e s  (Pa) Pa
- P o s te r o d o r s a l  (P d -2 a) S ensorium  o f  v e r t e x  (SV1) P o ru s  p o s t e r i o r e s  (Pb) Pb

















T a b le  I .  (C o n tin u ed )
D yar 1896 
F o rb es  1910 H e in r ic h  1916 R ip le y  1923 G erasim ov 1935 H in to n  1946
_ S econdary  tu b e r c le s O c c ip i ta l  s e t a  (02) V e r t i c a l i s  secu n d a  (V2) V2
- S econdary  tu b e r c le s O c c ip i ta l  s e t a  (01 ) V e r t i c a l i s  t e r t i a  (V3) V3
- S eco n d ary  tu b e r c le s - P o ru s  v e r t i c a l i s  (Va) Pb
- S econdary  tu b e r c le s O c c ip i ta l  se n so riu m  (SO) P o ru s  v e r t i c a l i s  (Vb) Va
- G enal (G -l) S e ta  o f  v e r t e x  (V13) G e n a lis  (G l) Gl
- - - - G2
- G enal (G -la ) P o s tg e n a l se n so riu m  (PAS) P o ru s  g e n a l i s  (Ga) Ga
- F r-1 F r o n ta l  s e t a  (F I) F r o n t a l i s  (F I) F I
- F r - a F r o n ta l  sen so riu m P oru s f r o n t a l i s  (Fa) Fa
- A df-1 A d f ro n ta l  s e t a  (A2) F r o n t o - l a t .  p rim a  ( F r - 1 .1 ) AF1
- A df-2 A d f ro n ta l  s e t a  (A l) F ro n to  secu n d a  ( F r - 1 . 2) AF2
- A d f-a A d ro n ta l se n so riu m  (ADS) P oru s f r o n t o - l a t .  (F a -1 .a ) AFa
- Ep-1 C ly p e a l s e t a  (C2) C ly p e a l i s  p rim a  ( C l l ) Cl

















T ab le  I I .  System s o f  n o m e n c la tu re  p ro p o sed  by  d i f f e r e n t  w o rk ers  f o r  s e t a e  on th e  
th o ra x  and abdomen o f  L e p id o p te ro u s  l a r v a e .
F o rb es  1910_______F ra c k e r  1915_______H e in r ic h  1916_______G erasim ov 1935_______H in ton  1946
P ro th o ra x
i B e ta I i a I D1
- D e lta l i b I I D2
i i E p s ilo n I c I l i a SD1
i i i a Rho l i e I I I SD2
iv Kappa IV IV LI
V E ta V V L2
v i i a P i VI V ila SV1
v i i b Nu VI V iib SV2
v i i i Sigma V l l l V l l l VI
- - Xa MXD1
- V I1 V ile MV2
X - - V lld MV3
ix A lpha l a X XD1
- Gamma lb IX XD2
T h e ta I I I
M eso- and m e ta th o ra x
VI L3
i a A lpha I a I D1
ib B e ta Ib I I D2
i i b Rho l i b I I I SD1
i i a E p s ilo n H a I l i a SD2


















T a b le  I I .  (C o n tin u ed )
F o rb es  1910 F ra c k e r  1915 H e in r ic h 1916 G erasim ov 1935 H in to n  1946
V E ta V V L2
i i i T h e ta I I I VI L3
v i i P i VI V ila SV1
- Nu VI - SV2
v i i i Sigma V l l l V l l l VI
- - - Xa MD1
- - - lXa MSD1
- - - lXb MSD2
- - VI VI lb MV1
- - - V ile MV2
- - - V lld MV3
j - - Xb MD2
Abdom inal segm ents 1-9
i A lpha I I D1
i i B e ta I I I I D2
i i i Rho I I I I I I SD1
i i i a E p s ilo n I l i a I l i a SD2
iv Kappa IV IV LI
V E ta V V L2
v i Mu VI VI L3
v i i P i V I1 V ila SV1
v i i Nu V I1 VI lb SV2
v i i Tau VI1 V ile SV3
v i i i Sigma V l l l V l l l VI
- - - Xa MV1
- - - Xb MV2
- Omega - V lld MV3
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p e r io d  betw een  d e p o s i t io n  and h a tc h in g .  H ensley  (1960) s t a t e d  t h a t  
eggs o f  Z . g r a n d io s e l l a  c o u ld  be  d i s t i n g u i s h e d  by th e  t r a n s i e n t  
o c c u r re n c e  o f  re d  t r a n s v e r s e  s t r i p e s  from  th o s e  o f  D. c ra m b id o id e s  
and D. s a c c h a r a l i s , i n  w hich  th e  s t r i p e s  a r e  a  v e ry  p a l e  o ra n g e .
Kevan (1944) m en tio n ed  th e  o c c u rre n c e  o f  b r i g h t  r e d  t r a n s v e r s e  bands 
on eggs 2 days a f t e r  t h e i r  d e p o s i t io n  by D . l i n e o l a t a  m o th s . The 
eggs o f  C. p l e j a d e l l u s  have been  d e s c r ib e d  by Ingram  (1927) and D ouglas 
and  Ingram  (1 9 4 2 ) . Egg m asses o f  0 .  n u b i l a l i s  a r e  w e l l  i l l u s t r a t e d  by 
P f a d t  (1 9 6 2 ) .
Synonomy f o r  th e  p r e v io u s ly  d e s c r ib e d  s p e c ie s  s tu d ie d  in  t h i s  
d i s s e r t a t i o n  h as  b een  g iv e n  by th e  fo l lo w in g  w o rk ers  f o r  th e  s p e c ie s  
in d i c a te d :  Box (1 9 3 1 ) ,  D. c ra m b id o id e s . D. e v a n e s c e n s , D. l i s e t t a .
D. v e n o s a l i s ; Box (1 9 4 9 ) ,  D. s a c c h a r a l i s ; Box (1 9 5 5 ) ,  Z . g r a n d i o s e l l a ; 
E ly  (1 9 1 0 ) , E . d e n s e l l a ; F e rn a ld  (1 8 8 8 ) ,  C. p l e j a d e l l u s ; and C a ffre y  
and W o rth ley  (1 9 2 7 ) , P . n u b i l a l i s . A cco rd in g  to  W re s s e l l  (1 9 6 1 ) , 
th e  name P . n u b i l a l i s  was changed to  0 .  n u b i l a l i s  i n  1957 by  M arion , 
a l th o u g h  A m erican a u th o r s  have b een  slow  to  r e c o g n iz e  th e  new name.
The re a s o n  f o r  th e  change was t h a t  H ubner had d e s c r ib e d  b o th  0 . 
p a l u s t r i s  and P . n u b i l a l i s , w hich  l a t e r  w ere d e te rm in e d  by  M arion  to  
b e  c o n g e n e r ic  s p e c i e s .  S in ce  he h ad  d e f in e d  th e  gouts O s t r in i a  
e a r l i e r  th a n  P y r a u s ta . th e  fo rm er now has  p r i o r i t y  o v e r  th e  l a t t e r .
D. s a c c h a r a l i s  h as  been  r e p o r te d  to  o ccu r in  th e  U n ite d  S ta te s  
in  T ex a s, L o u is ia n a ,  M is s i s s i p p i ,  G e o rg ia  and F lo r id a  by  Box (1 9 4 9 ). 
O u ts id e  th e  U n ite d  S ta t e s  he r e p o r te d  i t  to  b e  w id e ly  d i s t r i b u t e d  
th ro u g h o u t th e  W est I n d i e s ,  C e n tra l  and South  A m erica . The same
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a u th o r  (1935) l i s t e d  h o s t  p la n t s  f o r  th e  s p e c ie s  to  in c lu d e  su g a rc a n e , 
c o rn ,  r i c e ,  Jo h n so n  g r a s s ,  g o o s e g ra s s ,  b room sedge, v a s e y  g r a s s  and 
51 o th e r  s p e c ie s  o f  w ild  and c u l t i v a t e d  g r a s s e s .
The known d i s t r i b u t i o n  o f  D. c ra m b id e id e s  was s t a t e d  by  H ensley
(1960) to  in c lu d e  M ary lan d , V i r g in i a ,  N o rth  C a r o l in a ,  S o u th  C a ro l in a ,  
G e o rg ia , F l o r i d a ,  A labam a, K ansas and  W isc o n s in . Box (1931) s t a t e s  
t h a t  i t s  p r e f e r r e d  h o s t  i s  c o rn , a l th o u g h  i t  o c c a s io n a l ly  may a t t a c k  
s u g a rc a n e .
Box (1949) g iv e s  th e  d i s t r i b u t i o n  o f  D. l i s e t t a  to  in c lu d e  th e
/
s o u th e rn  U n ite d  S t a t e s ,  M exico and Panam a. He in d i c a t e s  t h a t  D. 
v e n o s a l i s  has b e e n  found  o n ly  in  L o u is ia n a  and T ex a s , and  D. evan escen s  
o n ly  in  L o u is ia n a  and G uatem ala . The same a u th o r^ (1 9 3 1 )  l i s t s  
P aspalum  la r r a n a g a e  a s  th e  o n ly  known h o s t  p l a n t  o f  D . e v a n e sc e n s .
A cco rd in g  to  H en sley  (1960) , Z_. g r a n d io s e l l a  o c c u rs  in  A riz o n a , 
New M exico, T e x a s , L o u is ia n a ,  M i s s i s s i p p i ,  A rk a n sa s , M is s o u r i ,
N e b ra sk a , C o lo rad o  and  M exico . Box (1960) s t a t e s  t h a t  th e  s p e c ie s  i s  
a  m a jo r p e s t  o f  c o rn  in  th e  U n ited  S t a t e s ,  and th e  d o m inan t b o re r  in  
su g a rc a n e  in  one a r e a  o f  n o r th w e s te rn  M exico . I n  an  e a r l i e r  p ap e r 
h e  (1955) m e n tio n ed  t h a t  i t  had b e e n  r e p o r te d  s e v e r e ly  a t t a c k in g  
su g a rc a n e  in  s o u th e rn  T ex a s .
F o rb es  (1923) in d i c a te d  t h a t  E . d e n s e l l a  was known from  T exas, 
F lo r id a ,  C o n n e c t ic u t  and I l l i n o i s .
P .  n u b i l a l i s  i s  known to  o c c u r  in  many c o u n t r i e s  a ro u n d  th e  w orld  
on many p l a n t  h o s t s ,  a l th o u g h  i t  i s  b e s t  known as a  p e s t  o f  c o rn . 
A cco rd in g  to  P f a d t  (1 9 6 2 ) , i t  h as  ex te n d e d  i t s  ra n g e  in  N o rth  A m erica
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from  th e  A t l a n t i c  to  th e  Rocky M ountains and from  Canada to  th e  
s o u th e rn  U n ite d  S t a t e s .  He s t a t e s  t h a t  i t  i n f e s t s  c o rn ,  sorghum , 
so y b e a n s , m i l l e t ,  b u ck w h ea t, o a t s ,  b a r l e y ,  p o t a to e s ,  b e a n s  and  many 
l a r g e  stemmed f lo w e rs  and weeds in c lu d in g  in  a l l  m ore th a n  200 
d i f f e r e n t  p l a n t  s p e c ie s .
S tu d ie s  o f  th e  b io lo g y  o f  D. s a c c h a r a l i s  h ave  b een  p u b lis h e d  
by  M organ (1 8 9 1 ) , S tu b b s  and Morgan (1 9 0 2 ) ,  Box (1 9 2 5 ) , H ollow ay 
ejt j i l .  (1928) ,. Meadows (1 9 3 8 ) , K a t iy a r  (1960) and K a t iy a r  and Long
(1961) . S im i la r  s tu d ie s  f o r  D. g r a n d io s e l l a  have b een  r e p o r te d  by 
Todd and Thomas (1930) , D av is  et: a l . (1933) and W alton  and B ie b e rd o r f  
(1 9 4 8 ) ,  and f o r  D. c ra m b id o id e s  by  P h i l l i p s  e t  a l .  (1 9 2 1 ) ,  A in s l i e  
(1925 ) and C a r tw r ig h t ( 1 9 3 4 ) . .  B io lo g ic a l  s tu d ie s  on C. p l e j a d e l l u s  
w ere  r e p o r te d  by Ingram  (1927) and D ou g las  and Ingram  (1 9 4 2 )•  V in a l 
and  C a f f re y  (1919) , C a f f r e y  and W o rth ley  (1927) and S t i r r e t t  (1938) 
r e p o r te d  s tu d ie s  on th e  b io lo g y  o f  P . n u b i l a l i s . A rb u th n o t (1944) 
d e m o n s tra te d  th e  e x i s t e n c e  o f  g e n e t i c a l l y  d i f f e r e n t  u n i -  and m u l t i -  
v o l t i n e  s t r a i n s  o f  P . n u b i l a l i s .
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MATERIALS AMD METHODS
L a rv a e  o f  D. s a c c h a r a l i s , D. e v a n e s c e n s , Z. g r a n d i o s e l l a , C h ilo  
s p . ,  C. p l e j a d e l l u s , E , d e n s e l l a  and 0 .  n u b i l a l i s  w ere  c o l l e c t e d  
from  d i f f e r e n t  c u l t i v a t e d  and w ild  g r a s s e s  a t  v a r io u s  tim e s  and 
p la c e s  in  L o u is ia n a  from  O c to b e r , 1960 to  A u g u s t, 1962 a s  shown 
in  t a b l e  I I I .  M atu re  o r  n e a r ly  m a tu re  l a r v a e  w ere e i t h e r  f ix e d  in  
KAAD a s  s u g g e s te d  by  P e te r s o n  (1951) b e f o r e  b e in g  p r e s e rv e d  in  707. 
e t h y l  a l c o h o l ,  o r  th e y  w ere  r e a r e d  to  o b t a in  a d d i t i o n a l  s t a g e s  f o r  
s tu d y .  I n  th e  l a t t e r  c a s e  la r v a e  w ere  r e a r e d  i n d i v id u a l ly  in  g la s s  
v i a l s  on stem s o f  t h e i r  h o s t  p l a n t s ,  o r  on an  a r t i f i c i a l  d i e t  
d e v e lo p e d  by Pan (1960) and m o d if ie d  by  I s a  (1 9 6 1 )•
A p p ro x im a te ly  2 ,5 3 0  a d u l t s  o f  D. s a c c h a r a l i s , 34 o f  D. e v a n e sc e n s , 
21 o f  D . l i s e t t a . 6 o f  D . v e n o s a l i s  and  6 o f  E . d e n s e l l a  w ere  c o l l e c t e d  
b e tw ee n  M arch , 1961 and  A u g u st, 1962 d u r in g  r e g u la r  e x a m in a tio n s  o f  
a  l i g h t  t r a p  a t  B a to n  R ouge, L o u is ia n a .  T h is  t r a p  was lo c a te d  in  a 
f i e l d  o f  e x p e r im e n ta l p l o t s  on th e  L o u is ia n a  S ta t e  U n iv e r s i ty  campus 
n e a r  p l a n t in g s  o f  c o rn  and  su g a rc a n e , and w i th  c o n s id e r a b le  am ounts 
o f  g o o s e g ra s s  and Jo h n so n  g ra s s  i n  th e  v i c i n i t y .  A d u lts  o f  a l l  s p e c ie s  
w ere  p in n e d  w ith  w in g s s p r e a d .  A d d i t io n a l  m oths o f  D. s a c c h a r a l i s  
w ere  p re s e rv e d  in  57. f o r m a l in .
P re s e rv e d  sp ec im en s a s  w e ll  a s  s t a i n e d  m ounted s k in s  o f  l a r v a e  
w ere  s tu d ie d  f o r  m o rp h o lo g ic a l v a r i a t i o n  and taxonom ic c h a r a c t e r s .
S k in s  w ere  p re p a re d  f o r  m oun ting  by  o p e n in g  th e  la r v a e  l o n g i t u d i n a l l y
14
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T ab le  I I I .  H ost p l a n t s ,  l o c a l i t i e s  and d a te s  o f  c o l l e c t i o n  o f  d i f f e r e n t  s p e c ie s  o f  P y r a l id  l a r v a e ,  
L o u is ia n a ,  1960-1962 .
H ost P la n t I n s e c t  S p e c ie s L o c a l i ty
(P a r is h )
D a te  o f  
C o l l e c t io n
Broom sedge (A ndropogon g lo m e ra tu s ) E . d e n s e l l a I b e r i a 2 /1 4 /6 1
Broom sedge (A ndropogon g lo m e ra tu s ) E . d e n s e l l a I b e r v i l l e 1 /1 2 /6 1
Broom sedge (Andropogon g lo m e ra tu s ) E . d e n s e l l a L a f a y e t t e 2 /1 4 /6 1
Broom sedge (A ndropogon g lo m e ra tu s ) ,E. d e n s e l l a S t .  James 1 /1 9 /6 1
Broom sedge (A ndropogon g lo m e ra tu s ) E . d e n s e l l a S t .  Mary 9 /1 8 /6 1
Broom sedge (A ndropogon g lo m e ra tu s ) E . d e n s e l l a T erreb o n n e 2 /1 3 /6 1
Broom sedge (A ndropogon g lo m e ra tu s ) E . d e n s e l l a T erre b o n n e 2 /2 3 /6 1
Wooly b e a rd  g r a s s  (E r ia n th u s  s p . ) C h ilo  s p . L a f a y e t t e 1 /3 0 /6 1
Woolv b e a rd  g r a s s  (E r ia n th u s  s p . ) C h ilo  s p . S t .  L andry 1 /2 0 /6 1
Wooly b e a rd  g r a s s  (E r ia n th u s  s p .) C h ilo  s p . S t .  L andry 2 /1 3 /6 1
Wooly b e a rd  g r a s s  (E r ia n th u s  s p . ) C h ilo  s p . T erre b o n n e 1 /1 9 /6 1
Corn (Z ea mays) D. s a c c h a r a l i s E a s t  B aton  Rouge 1 0 /1 7 /6 0
C orn (Z ea mays) 0 .  n u b i l a l i s Caddo 8 /1 5 /6 2
Corn (Z ea mays) Z . g r a n d io s e l l a E a s t  C a r r o l l 7 /1 9 /6 2
G o o seg rass  (E le u s in e  in d ic a ) D . s a c c h a r a l i s E a s t  B a to n  Rouge 1 0 /1 7 /6 0
Jo h n so n  g r a s s  (Sorghum  h a le p e n s e ) D. s a c c h a r a l i s S t .  Mary 2 /9 /6 1
R ic e  (O ryza s a t i v a ) C. p le ,1 a d e l lu s A cad ia 8 /1 3 /6 1
R ic e  (O ryza s a t i v a ) C. p l e i a d e l l u s E a s t  B a to n  Rouge 8 /3 1 /6 1
R ic e  (O ryza s a t i v a ) 0 .  s a c c h a r a l i s A cad ia 2 /1 0 /6 1
R ic e  (O ryza s a t i v a ) D . s a c c h a r a l i s E a s t  B a to n  Rouge 1 0 /1 7 /6 1
R ic e  (O ryza s a t i v a ) D. s a c c h a r a l i s S t .  L andry 8 /3 1 /6 1
Sorghum (Sorghum v u lg a re ) D . s a c c h a r a l i s E a s t  B aton  Rouge 1 0 /1 7 /6 0
S u g arcan e  (Saccharum  o f f ic in a ru m ) D. s a c c h a r a l i s E a s t  B aton  Rouge 1 0 /1 7 /6 0
S u g arcan e  (Saccharum  o f f ic in a ru m ) D . s a c c h a r a l i s L a f a y e t t e 1 2 /1 0 /6 0
V asey g r a s s  (P aspalum  u r v i l l e i ) D. e v an e sc en s S t .  Mary 2 /1 0 /6 1
V asey g r a s s  (P aspalum  u r v i l l e i ) D . e v an e sc en s S t .  M a r tin 9 /1 8 /6 1
V asey g r a s s  (P aspalum  u r v i l l e i ) D . e v an e sc en s V e rm ilio n 7 /1 4 /6 1
V asey g r a s s  (P aspalum  u r v i l l e i ) E . d e n s e l l a I b e r v i l l e 1 /1 9 /6 1
V asey g r a s s  (P aspalum  u r v i l l e i ) E . d e n s e l l a S t .  Mary 2 /1 0 /6 1
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on th e  r i g h t  s id e  j u s t  be low  th e  s p i r a c l e s  b e f o r e  p u t t i n g  them  in to  
a  107. p o ta s s iu m  h y d ro x id e  s o lu t i o n  f o r  12 to  16 h o u rs .  A f te r  rem oval 
from  t h i s  s o lu t i o n  th e  h ead s  w ere  rem oved and  th e  s k in s  w ere  c le a n e d  
i n  ta p  w a te r .  They w ere  th e n  s t a in e d  by  p la c in g  them 2 to  3 m in u te s  
i n  a  s o l u t i o n  o f  107. a c id  fu c h s in  in  a l c o h o l .  T hese s k in s  w ere  n e x t  
d e h y d ra te d  in  g l a c i a l  a c e t i c  a c id  f o r  2 to  3 m in u te s  p r i o r  to  t r a n s ­
f e r  f o r  a  s im i l a r  p e r io d  o f  tim e  in to  a  m ix tu re  o f  e q u a l volum es o f  
p h e n o l and  x y l o l .  From th e  p h e n o l-x y lo l  m ix tu re  th e y  w ere  m ounted 
d i r e c t l y  i n  Canada b a lsa m  on g la s s  s l i d e s .
Heads o f  l a r v a e  w ere  m ounted w ith  m o u th p a r ts  i n t a c t ,  o r  w ere  
d i s s e c t e d  f o r  s e p a r a t e  m o u n tin g  o f  m a n d ib le s ,  e p i c r a n i a ,  and f ro n s  
w i th  c y lp e u s  and a d f r o n ta l  s c l e r i t e s  a t t a c h e d .  Head m ounts w ere  a l s o  
made in  Canada b a lsam  a s  d e s c r ib e d  ab o v e , b u t  w ere  n o t s t a i n e d .
M ore th a n  200 m ounted s l i d e s  o f  g e n i t a l i a  o f  D. s a c c h a r a l i s  
m a les  and  fe m a le s  w ere  made- i n  a d d i t io n  to  from  4 to  20 o f  e a c h  o f  
th e  o th e r  a d u l t  s p e c ie s  s tu d i e d .  G e n i t a l i a  w ere  d i s s e c t e d  a s  d e s ­
c r ib e d  by  B usch  (1 9 4 2 ) .  The e n t i r e  abdomen was rem oved from  th e  
th o r a x  and  p la c e d  in  a  107. p o ta ss iu m  h y d ro x id e  s o lu t i o n  f o r  24 to  
48 h o u r s .  I t  was th e n  w ashed s e v e r a l  tim e s  i n  ta p  w a te r  p r i o r  to  
rem oval o f  th e  g e n i t a l i a  w i th  fo rc e p s  u n d e r low  m a g n i f ic a t io n .  
G e n i t a l i a  w ere  th e n  s t a i n e d  in  107. a c id  f u c h s in  in  a lc o h o l  f o r  2 
m in u te s ,  p a s s e d  th ro u g h  g l a c i a l  a c e t i c  a c id  and p h e n o l-x y lo l  m ix tu re  
a s  d e s c r ib e d  ab o v e , and m ounted in  Canada b a lsa m . W ith  m ale  g e n i t a l i a  
i t  was n e c e s s a ry  to  s p re a d  th e  h a rp e s  and s e p a r a t e  th e  aed eag u s  and 
tegum en a f t e r  s t a i n i n g .
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P erm anen t m ounts o f  a n te n n a e ,  l a b i a l  and  m a x i l la r y  p a l p s ,  
f ro n s  and abdomens o f  m a le  and fem a le  sp ec im en s o f  D. s a c c h a r a l i s  
a l s o  w ere  made in  Canada b a lsa m . S im i la r  m ounts w ere made o f  egg 
m asses o f  D. s a c c h a r a l i s , D. e v a n e sc e n s , Z ,  g r a n d io s e l l a  and C. 
p l e j a d e l l u s  a t  d i f f e r e n t  s ta g e s  in  t h e i r  em bryonic d ev e lo p m en t.
The number and a rra n g e m e n t o f  s e ta e  and  p i n a c u l i  on th e  b o d ie s  
o f  l a r v a e  o f  d i f f e r e n t  s p e c ie s  a r e  i l l u s t r a t e d  by  l i n e  d raw in g s as  
a r e  m o u th p a r ts  and w ing v e n a t io n .  T hese w ere  p re p a re d  by  p r o j e c t i n g  
m ic ro sc o p e  s l i d e s  o n to  a  s h e e t  o f  p a p e r  th ro u g h  a  s p e c ia l  p r is m  
a t ta c h e d  to  an  X2 o c c u la r  o f  a m ic ro sco p e  eq u ip p ed  w ith  an X4 s ta g e  
l e n s .  S l id e  m ounts o f  g e n i t a l i a  w ere p h o to g ra p h e d .
The n o m e n c la tu re  u se d  to  d e s c r ib e  s e t a e  on th e  head  and body 
o f  l a r v a e  i s  t h a t  p ro p o se d  by  H in to n  (1946) f o r  th e  L e p id o p te ra  
( t a b l e s  X and I I ) .  B ased  on H in to n 's  names f o r  s e t a e ,  a  s p e c i a l  
n o m e n c la tu re  f o r  p in a c u l i  was d e v is e d ,  th e  d e t a i l s  o f  w hich  a r e  
g iv e n  in  t a b l e  IV . S in c e  H in to n 's  names d e s ig n a t in g  s e ta e  a lw ays 
have n u m e ric a l s u f f i x e s ,  th e  new names f o r  p i n a c u l i  employ o n ly  
c a p i t a l  l e t t e r s  o f  th e  a lp h a b e t .
To d e te rm in e  w h e th e r  p h y s io lo g ic a l  d i f f e r e n c e s  c o u ld  b e  d e te c te d  
b e tw een  F lo r id a  and L o u is ia n a  s t r a i n s  o f  D . s a c c h a r a l i s , new ly h a tc h e d  
p ro g en y  o f  b o r e r s  c o l l e c t e d  from  su g a rc a n e  a t  B e l le  G lad e , F lo r id a  
and F r a n k l in ,  L o u is ia n a  w ere  c o n f in e d  on c o rn  i n  two s c re e n  cag e s  
a t  B a to n  R ouge, L o u is ia n a .  S im i la r ly ,  p ro g en y  o f  b o re r s  from  B e l le  
G la d e , F lo r id a  and B aton  Rouge, L o u is ia n a  a l s o  w ere r e l e a s e d  on 
su g a rc a n e  in  2 s c re e n  c a g e s .  These cag es  w ere  12 f e e t  lo n g ,  5 f e e t

















T ab le  IV . Names a s s ig n e d  to  body p in a c u l i  o f  D ia t r a e a  s a c c h a r a l i s  ( F .)  l a r v a e .
P in a c u l i Body Segm ents on W hich P in a c u l i  A re  P r e s e n t
P r o th o r a c ic  s h ie l d (PS) P ro th o ra x
D o r s a l - a n t e r i o r (DA) M eso -, m e ta th o ra x , and abdom inal 1 to  9
D o r s a l - p o s t e r io r (DP) M eso- and m e ta th o ra x  and abdom inal 1 to  8
M id -d o rsa l (MD) M eso- and m e ta th o ra x  and abdom inal 1 to  9
S u b - d o r s a l- d o r s a l (SDD) M eso- and m e ta th o ra x  and abdom inal 1 to  9
S u b - d o r s a l - v e n t r a l (SDV) Abdom inal 1 to  8
L a t e r a l - a n t e r i o r (LA) P r o - ,  m e so -, and  m e ta th o ra x , and abdom inal 1 to  9
L a t e r a l - p o s t e r i o r (LP) M eso- and m e ta th o ra x  and abdom inal segm en ts 1 to  8
S u b -v e n tr a l (SV) P r o - ,  m eso- and m e ta th o ra x  and abdom inal 1 to  9
M id - v e n t r a l - v e n t r a l (MW) P r o - ,  m eso- and m e ta th o ra x  and abdom inal 1 to  9
M id -v e n tra l-m e d ia n (MVM) P r o - ,  m eso- and m e ta th o ra x
M id - v e n t r a l - d o r s a l (MVD) M eso- and m e ta th o ra x
M id -s u b -d o rsa l (MSD) M eso- and m e ta th o ra x
V e n tra l (V) P r o th o ra x ,  m eso- and m e ta th o ra x , and  abdom inal 1 to  9
oo
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w id e , 8 f e e t  h ig h ,  and co v ered  w ith  w ir e  s c re e n  h a v in g  252 m eshes 
p e r  sq u a re  in c h .  Two c ag e s  c o n ta in e d  20 c o rn  p l a n t s  e a c h  in  2 rows 
o f  10 p l a n t s  p e r  row , and  2 cag es  c o n ta in e d  40 su g a rc a n e  s t a l k s  
ea c h  in  a  s i n g l e  row . The v a r i e t i e s  p la n te d  w ere L o u is ia n a -5 2 1  co rn  
and  C .P . 44-101  s u g a rc a n e .
F iv e  la r v a e  w ere  r e le a s e d  on ea c h  c o rn  p l a n t  n e a r  th e  b a se  o f  
th e  y o u n g e s t w h o rl l e a f  when p l a n t s  w ere  a p p ro x im a te ly  3 to  4 f e e t  
t a l l ,  and s i m i l a r l y  2 o r  3 la r v a e  on ea c h  su g a rc a n e  s t a l k .  D ata  on 
s u r v i v a l ,  w e ig h t and  r a t e  o f  develo p m en t o f  th e  s t r a i n s  on th e  2 
d i f f e r e n t  h o s ts  w ere  o b ta in e d  by d i s s e c t i n g  a p p ro x im a te ly  1 /3  o f  
th e  p l a n t s  in  eac h  cag e  on each  o f  3 s u c c e s s iv e  d a t e s .  T h ese  w ere 
2 0 , 25 and 30 d ay s a f t e r  th e  l a r v a e  w ere  r e l e a s e d  on c o r n ,  and 25 ,
30 and  35 days a f t e r  t h e i r  r e l e a s e  on  s u g a rc a n e . A l l  l a r v a e  r e ­
c o v e re d  w ere  r e a r e d  s u b se q u e n tly  i n  th e  la b o r a to r y  on th e  same h o s t  
p l a n t  u n t i l  m oth em erg en ce .
D i f f e r e n t i a l  e f f e c t s  o f  h o s t  p l a n t s  on developm en t o f  D. s a c c h a r a l i s  
w ere  s tu d ie d  by  s u c c e s s iv e ly  sam p lin g  b o r e r  p o p u la t io n s  i n  su g a rc a n e  
v a r i e t y  p l o t s ,  and  by  r e a r i n g  l a r v a e  i n  th e  l a b o r a to r y  on th e  c u t  
s tem s o f  v a r io u s  p l a n t  h o s t s .  Two r e p l i c a t i o n s  o f  e a c h  o f  12 v a r i e t i e s  
o f  su g a rc a n e  p la n te d  i n  th e  f a l l  o f  1960 in  1 /1 0 0 -a c re  p l o t s  in  a  
random ized  c o m p le te  b lo c k  d e s ig n  w ere  sam pled  b i-w e e k ly  on 7 o c c a s io n s  
from  Ju n e  22 to  S ep tem ber 23, 1961 . A t o t a l  o f  20 s t a l k s  from  each  
v a r i e t y  (10 from  eac h  o f  2 p lo t s )  w ere  d i s s e c t e d  each  week f o r  a l l  
b o r e r  s t a g e s .  Pupae re c o v e re d  w ere  sex ed  and w eighed i n d i v id u a l ly ,  
and  m a tu re  o r  n e a r ly  m a tu re  l a r v a e  w ere r e a r e d  in  th e  l a b o r a to r y  on 
f r e s h l y  c u t  stem s o f  th e  same h o s t  u n t i l  p u p a t io n .
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Newly h a tc h e d  l a r v a e  a l s o  w ere r e a r e d  in  th e  la b o r a to r y  on 
f r e s h l y  c u t  stem s o f  th e  same 12 s u g a rc a n e  v a r i e t i e s  a s  w e l l  a s  on 
c o r n ,  sorghum , g o o s e g ra s s ,  Johnson  g r a s s ,  and  r i c e .  F iv e  o r  10 
l a r v a e  w ere p la c e d  in  a  c o t to n  s to p p e re d  g la s s  v i a l  8 cm t a l l  and 
2 cm in  d ia m e te r .  E ach v i a l  was p ro v id e d  w ith  s e v e r a l  s t r i p s  o f  
te n d e r  le a v e s  and w i th  2 to  3 ml Of ta p  w a te r  to  keep  th e  l e a f  s e c ­
t i o n s  f r e s h .  L a rv a e  w ere  t r a n s f e r r e d  to  c l e a n  v i a l s  w i th  f r e s h  food  
e v e ry  2 o r  3 days f o r  th e  f i r s t  10 d a y s ,  a f t e r  w hich  th e y  w ere  k e p t 
in  in d iv id u a l  v i a l s  on f r e s h ly  c u t  p ie c e s  o f  stem s o f  t h e i r  h o s t  
p l a n t s .  Pupae w ere  w eighed  and t r a n s f e r r e d  to  v i a l s  c o n ta in in g  o n ly  
m o is t  c o t to n  to  a w a it  m oth em ergence.
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C h a e to ta x y  o f  D ia t r a e a  s a c c h a r a l i s  L a rv a e
T h ere  a r e  32 s e t a e  and 11 p u n c tu re s  on each  s id e  o f  th e  h ead .
They a r e  i l l u s t r a t e d  i n  P l a t e  I ,  F ig s .  1 ,  2 , 4 and 7 , and  t h e i r  
num ber and d i s t r i b u t i o n  a r e  g iv e n  in  t a b l e  V. The e p ic ra n iu m  
( P l a t e  I ,  F ig .  1) b e a r s  16 s e ta e  and 8 p u n c tu re s  on each  s i d e .
The ad f r o n ta l  s c l e r i t e  ( P l a t e  I ,  F ig .  4) b e a r s  2 s e t a e ,  AFl and 
AF2, o f  a p p ro x im a te ly  e q u a l s i z e ,  and a  p u n c tu re ,  AFa, be tw een  th e s e  
s e t a e  on each  s i d e .  T h ere  a r e  2 F I s e t a e  and 2 Fa p u n c tu re s  on th e  
f r o n s .  The lo w er p o r t i o n s  o f  th e  a d f r o n ta l  s c l e r i t e s  form  th e  
c ly p e u s  w hich  i s  d a r k e r  in  c o lo r  th a n  th e  f r o n s .  The c ly p e u s  b e a rs  
a  s h o r t  o u te r  p a i r  o f  C l s e t a e ,  and a  lo n g e r  in n e r  p a i r  o f  C2 s e t a e .  
T h e re  a r e  6 named and  3 unnamed s e t a e  p lu s  1 p u n c tu re  on eac h  s id e  
o f  th e  lab ru m  ( P l a t e  I ,  F ig .  2 ) .  A h e a v i ly  s c l e r o t i z e d  e p ip h a ry n g e a l 
p l a t e  i s  p r e s e n t  a ro u n d  th e  m edian n o tc h ,  and can  b e  se e n  o n ly  a f t e r  
s t a i n i n g .  Each m a n d ib le  ( P l a t e  I ,  F ig .  7) b e a r s  2 s e t a e ,  Ml and M2, 
on th e  a n t e r i o r  m a rg in  n e a r  th e  c o n d y le .  S e ta  Ml i s  lo n g e r  and i s  
lo c a te d  a n t e r i o r  to  M2.
The r e l a t i v e  l o c a t i o n ,  s i z e ,  and sh ap e  o f  s e ta e  and p in a c u l i  
on th o r a c ic  and abdom inal segm ents 1 th ro u g h  9 a r e  diagram m ed in  
P l a t e s  I I  and I I I ,  r e s p e c t i v e l y .  F re q u e n t r e f e r e n c e  to  e i t h e r  o r  
b o th  o f  th e s e  p l a t e s  w i l l  be  n e c e s s a ry  to  fo llo w  th e  r e s u l t s  p re s e n te d
21
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T ab le  V. Number and d i s t r i b u t i o n  o f  s e ta e  and p u n c tu re s
on th e  head o f  t y p i c a l  m a tu re  D ia t r a e a  s a c c h a r a l i s  
l a r v a e .
P o s i t i o n Names o f  S e ta e
T o ta l
Number
Name o f  
P u n c tu re
O cu la r 01 02 03 3 Oa
S u b -o c u la r SOI S02 S03 3 SOa
A n te r io r A1 A2 A3 3 Aa
L a te r a l LI - - 1 La
P o s t e r io r PI P2 - 2 P b , Pa
G enal G1 - - 1 Ga
V e n tra l VI V2 V3 3 Va
A d fro n ta l AF1 AF2 - 2 AFa
C lypeus Cl C2 - 2 -
F ron FI - - 1 Fa
Labrum LI L2 L3 3 P
Labrum Ml M2 M3 3
E p ip h a ry n g e a l no names 3 -
M and ib le Ml M2 2 -
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i n  th e  rem a in d e r o f  t h i s  s e c t io n  on th e  th o ra x  and abdom en.
The c e r v i c a l  s h i e l d  b e a r s  s e t a e  D l ,  D2, XDl, XD2, SD1, SD2 and 
MXD1 ( P l a t e  I I ) . The s p i r a c l e  i s  o b lo n g  and i s  lo c a te d  v e n t r a l l y  
be low  th e  p r o th o r a c ic  s h i e l d .  S e ta e  L I ,  L 2 , SV1, SV2, MV2 and MV3 
a r e  lo c a te d  below  th e  s p i r a c l e .  From 6 to  8 o b lo n g  sp e c k s  a r e  
v i s i b l e  on th e  m id -v e n tra l-m e d ia n  (MVM) p in a c u lu m . V e n tr a l  s e t a  VI 
i s  found  on th e  v e n t r a l  (V) p in acu lu m  betw een  th e  le g  and th e  m id - 
v e n t r a l  l i n e  o f  th e  b o d y .
The m e s o th o ra c ic  and m e ta th o ra c ic  segm en ts h av e  16 s e ta e  and 
11 p in a c u l i  on eac h  s id e  p lu s  a d o r s a l  p o s t e r i o r  (DP) p in acu lu m  on 
th e  m id -d o r s a l  l i n e  ( P l a t e s  I I  and I I I ) . B o th  segm en ts  h av e  a 
s i m i l a r  a rra n g e m e n t o f  s e t a e  and p i n a c u l i .  D o rsa l s e t a e  D l and D2 
a r e  lo c a te d  on a  b i s e t o s e  d o r s a l - a n t e r i o r  (DA) p in a c u lu m . S e ta  Dl 
i s  d o r s a l  to  D2. Two s u b -d o r s a l  s e t a e  SD1 and SD2 a r e  found  on th e  
b i s e t o s e  s u b - d o r s a l - d o r s a l  (SDD) p in a c u lu m . L a t e r a l  s e t a e  LI and 
L2 o c c u r  on th e  l a t e r a l - a n t e r i o r  (LA) p in acu lu m  and L3 on th e  l a t e r a l -  
p o s t e r i o r  (LP) p in a c u lu m . S u b -v e n tra l  s e t a e  SV1 and SV2 a r e  on th e  
b i s e t o s e  s u b - v e n t r a l  (SV) p in acu lu m  b e tw een  th e  l a t e r a l - p o s t e r i o r  
(LP) p in acu lu m  and th e  l e g .  S e ta  VI i s  betw een  th e  b a s e  o f  th e  le g  
and  th e  m id - v e n t r a l  l i n e  on th e  v e n t r a l  (V) p in a c u lu m . N ear th e  
a n t e r i o r  m arg in  o f  eac h  o f  th e  2 segm en ts  th e r e  a r e  6 m in u te  s e t a e ,
MD1, MSD1, MSD2, MV1, MV2 and MV3. The s e ta e  MD1, MV1, MV2 and MV3 
a r e  on th e  u n i s e t o s e  m id -d o rs a l  (MD) , m i d - v e n t r a l - d o r s a l  (MVD), m id- 
v e n tra l-m e d iu m  (MVM) and m i d - v e n t r a l - v e n t r a l  (MW) p i n a c u l i ,  r e s p e c t i v e l y .  
S e ta e  MSDl and MSD2 a r e  on th e  b i s e t o s e  m id - s u b -d o rs a l  (MSD) p in a cu lu m .
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The number and a rran g em en t o f  s e t a e  and p i n a c u l i  on abdom inal 
segm en ts 2 th ro u g h  6 a r e  s i m i l a r ,  each  h av in g  13 s e t a e  and 10 p in a c u l i  
on  each  s i d e .  The f i r s t  abdom inal segm ent has  13 s e t a e  and 9 
p in a c u l i  on eac h  s i d e .  D o rsa l s e t a e  D l and D2 o c c u r  on th e  s e p a r a te  
u n is e to s e  d o r s a l - p o s t e r i o r  (DP) and d o r s a l - a n t e r i o r  (DA) p i n a c u l i ,  
r e s p e c t i v e l y .  S e ta  D2 i s  lo n g e r  th a n  D l,  S u b d o rsa l s e t a e  SD1 and 
SD2 o f  th e  f i r s t  abdom inal segm ent o c c u r  above th e  s p i r a c l e  on th e  
b i s e t o s e  s u b - d o r s a l - d o r s a l  (SDD) p in a c u lu m . S e ta e  SD1 and SD2 o f  
abdom inal segm en ts  2 th ro u g h  6 o c c u r  s e p a r a t e ly  on th e  u n is e to s e  
s u b - d o r s a l - d o r s a l  (SDD) and s u b - d o r s a l - v e n t r a l  (SDV) p i n a c u l i ,  
r e s p e c t i v e l y .  The l a t t e r  i s  g e n e r a l ly  in  f r o n t  o f  th e  s p i r a c l e ,  
w h ile  th e  fo rm er i s  above th e  s p i r a c l e ' .  L a t e r a l  s e t a e  LI and L2 a r e  
lo c a te d  j u s t  below  th e  s p i r a c l e  on th e  l a t e r a l - a n t e r i o r  (LA) p in a c u lu m . 
L a t e r a l  s e t a  L3 i s  found on th e  l a t e r a l - p o s t e r i o r  (LP) p in a cu lu m .
The s u b - v e n t r a l  g roup  c o n s i s t s  o f  s e t a e  SV1, SV2 and SV3. A ll  3 o f  
th e s e  s e ta e  a r e  on th e  t r i s e t o s e  s u b - v e n t r a l  (SV) p in a cu lu m  w hich 
p a r t i a l l y  s u r ro u n d s  th e  p ro le g  on abdom inal segm en ts  2 th ro u g h  6 . 
V e n tra l  s e t a  VI o c c u p ie s  th e  same p o s i t i o n  as  i t  does on th e  th o r a c ic  
seg m en ts .
The a r ra n g e m e n t o f  s e ta e  and p i n a c u l i  on abdom inal segm ents 7 
and 8 i s  i d e n t i c a l  to  t h a t  o f  th e  p re c e e d in g  segm ents e x c e p t t h a t  
th e  s u b - v e n t r a l  s e t a  SV3 i s  a b s e n t  on segm ent 7 , and b o th  SV2 and 
SV3 a re  a b s e n t  on segm ent 8 .
The n in t h  abdom inal segm ent b e a r s  o n ly  8 s e t a e :  D l,  D2, SD1, L I ,  
SV1, V I, MD1 and MV3. The f i r s t  6 named a r e  a lm o s t l i n e a r  in
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a rra n g e m e n t. The s e t a  D2 i s  on th e  d o r s a l - a n t e r i o r  (DA) p in acu lu m  
and s e ta e  Dl and SD1 a r e  on th e  s u b - d o r s a l - d o r s a l  (SDD) p in a cu lu m .
The o th e r  s e t a e  a r e  lo c a te d  as  in  th e  p re c e e d in g  se g m e n ts .
T a b le s  VI and  V II  sum m arize th e  number and d i s t r i b u t i o n  o f  
s e t a e  and p i n a c u l i  on th e  body o f  t y p i c a l  m a tu re  D ia t r a e a  s a c c h a r a l i s  
l a r v a e .
M o rp h o lo g ic a l V a r ia t io n  in  D ia t r a e a  s a c c h a r a l i s
L a rv a e
Each m a n d ib le  ( P l a t e  I ,  F ig .  7) o f  a new ly m o u lted  l a r v a  b e a r s  
4 p o in te d  d o r s a l  t e e t h  and 2 ro u n d ed  v e n t r a l  t e e t h  a lo n g  th e  a n t e r i o r  
m a rg in . The l a s t  rounded  to o th  i s  som etim es sm a ll and  i n d i s t i n c t .  
E x am in a tio n  o f  th e  m a n d ib le s  o f  100 l a r v a e  in d i c a te d  c o n s id e r a b le  
v a r i a t i o n  in  th e  sh ap e  o f  th e  d e n te s  i n  d i f f e r e n t  i n d i v i d u a l s .
Much o f  t h i s  v a r i a t i o n  u n d o u b te d ly  r e s u l t s  from  e r o s io n  o f  th e  
d e n te s  w ith  u s e .  An id e a  o f  th e  am ount o f  v a r i a t i o n  e n c o u n te re d  
may be found in  P l a t e  IV w hich  c o n ta in s  o u t l i n e  d raw in g s  o f  m a n d ib les  
from  7 d i f f e r e n t  l a r v a e .
O th e r v a r i a t i o n s  such  as  th e  a b se n c e  o f  a s e t a  from  e i t h e r  1 o r  
b o th  s id e s  o f  th e  b o d y , t h e i r  m ig r a t io n  to  a n e a rb y  p in a c u lu m , o r  
th e  o c c u rre n c e  o f  e x t r a  s e ta e  w ere  o c c a s io n a l ly  fo u n d . P in a c u la r  
v a r i a t i o n s  a l s o  w ere  o b se rv ed  su ch  a s  th e  c o a le s c e n c e  o f  1 w ith  
a n o th e r  a d ja c e n t  p in a c u lu m , o r  th e  co m p le te  ab se n c e  o f  a n o rm a lly
o c c u r r in g  p in a c u lu m . However, an e x t r a  p inacu lum  n e v e r  was o b se rv e d .
v

















T ab le  V I. Number and d i s t r i b u t i o n  o f  s e t a e  on th e  body o f  t y p i c a l  m a tu re  D ia t r a e a  s a c c h a r a l i s  l a r v a e .
Body
Segment
XD D o rsa l
Sub-
d o r s a l L a te r a l Sub'- v e n t r a l V e n tra l MXD
Mid­
d o r s a l
M id-sub-  
d o r s a l V e n tra l
T o ta lXD1 XD2 Dl D2 SD1 SD2 L I L2 L3 SV1 SV2 SV3 VI MXD1 MD1 MSD1 MSD2 MV1 MV2 MV3
P r o th o r a c ic + + + + + + + + - + + - + + - - - - + + 14
M e so th o ra c ic - - + + + + + + + + + - + - + + + + + + 16
M e ta th o ra c ic - - + + + + + + + + + - + - + + + + + + 16
A bdom inal #1 - - + + + + + + + + + + + - + - - - - + 13
A bdom inal i n - - + + + + + + + + + + + - + - - - - + 13
A bdom inal #3 - - + + + + + + + + + + + - + - - - - + 13
A bdom inal #4 - - + + + + + + + + + + + - + - - - - + 13
Abdom inal #5 - - + + + + + + + + + + + - + - - - - + 13
A bdom inal #6 - - + + + + + + + + + + + - + - - - a* + 13
A bdom inal #7 - - + + + + + + + + + - + - + - - - - + 12
A bdom inal #8 - - + + + + + + + + - - + - + - - - - + 11
A bdom inal #9 — - + + + - + - - + _ + + - - - - + 8



















T ab le  V I I .  Number and d i s t r i b u t i o n  o f  p in a c u l i  on th e  body o f  t y p i c a l  m a tu re  D ia t r a e a  s a c c h a r a l i s  l a r v a e . 3
Pro- D o rsa l S u b -d o rsa l M id- L a t e r a l
T h o ra c ic  An- P o s t -  Mid V en- s u b -  A n t-  P o s t -  M id -V e n tra l Sub-
Segment S h ie ld t e r i o r e r i o r D o rsa l D o rsa l t r a l d o r s a l e r i o r e r i o r MVD MVM MW V e n tra l V e n tra l T o ta l
P ro th o ra x + - - - - - - +B - - +U +U +B +U 6
M eso tho rax - +B +N + U +B - +B +B + U + U + U + U +B +U 12
M e ta th o ra x - +B .NT +U +B - +B +B + U +U + U +U +B +U 12
A bdom inal #1 - + U +u +U +B - - +B +U mm - +U +T +U 9
Abdom inal #2 - +U +u +U +U +U - +B + U - - +U +T +U 10
A bdom inal #3 - +U + u +U + U + U - +B +U - - -fU f U 10
Abdom inal #4 - +U +u + U +U +U - +B +U mm - + U +T +U 10
Abdom inal #5 - + U +U + u +u + u - +B + u - - +u +T +U 10
A bdom inal #6 - +u +U +u +u +U - +u - - + U + U 10
Abdom inal #7 - +U +U +U +U +U - +8 +U - - +U +B +U 10
Abdominal #8 - + u + u + u + u + u - +B + u rnm - + u + U + u 10
Abdom inal #9 _ + u mm +u +B mm mm +U +u + U +u 7
aA b sen t ( - ) ,  P r e s e n t  ( + ) ,  U n is e to s e  (U ) , B is e to s e  (B ) , T r i s e t o s e  ( T ) , No s e ta e  (N ).
N>
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A c r i t i c a l  s tu d y  o f  th e  s ta in e d  and  m ounted s k in s  o f  181 la r v a e  
y ie ld e d  d a ta  on s e t a e  and  p in a c u la r  a b n o r m a l i t ie s  w h ich  a r e  sum m arized 
in  t a b l e s  V I I I ,  IX , and  X. T ab le  V I I I  i n d i c a t e s  t h a t  s e t a e  o f  th e  
XD and SD g roups a r e  m ost s u b je c t  to  abnorm al v a r i a t i o n s ,  and  t h a t  
a b n o r m a l i t ie s  o c c u r re d  m ore f r e q u e n t ly  on th e  l e f t  th a n  on th e  r i g h t  
s id e s  o f  th e  l a r v a e .  T a b le  IX shows t h a t  th e  f re q u e n c y  o f  a b n o r­
m a l i t y  was g r e a t e r  f o r  th e  s u b - d o r s a l - v e n t r a l  (SDV) p i n a c u l i  th a n  
f o r  any o t h e r s ,  and t h a t  p in a c u l i  a l s o  v a ry  more o f t e n  on th e  l e f t  
th a n  on th e  r i g h t  s i d e s  o f  th e  l a r v a e .  T a b le  X in d i c a t e s  t h a t  s e t a e  
and  p i n a c u l i  v a ry  m ore o f t e n  on abdom inal segm en ts 7 and 8 th a n  on 
any  o th e r  body se g m e n ts .
I n  1 specim en  th e  s p i r a c l e  on th e  l e f t  s id e  o f  th e  t h i r d  
ab dom inal seg m en t, and  in  a n o th e r  spec im en  b o th  s p i r a c l e s  on  th e  
s i x t h  abdom inal segm ent w ere  m is s in g .  I n  a n o th e r  l a r v a  th e  c ro c h e ts  
w ere  m is s in g  from  th e  l e f t  p ro le g  o f  th e  t h i r d  abdom inal seg m en t.
S e a so n a l v a r i a t i o n s  in  th e  c o lo r  o f  D . s a c c h a r a l i s  l a r v a e  a r e  
f a i r l y  c o n sp ic u o u s . L a rv a e  found in  th e  s p r in g  and summer m onths 
n o rm a lly  have d i s t i n c t l y  p ig m en ted  p i n a c u l i ,  w h ile  th e  p i n a c u l i  o f  
l a r v a e  found d u r in g  th e  f a l l  and w in te r  m onths u s u a l ly  a r e  much 
l i g h t e r  in  c o lo r  a p p ro a c h in g  th e  d i r t y  w h i te  o r  y e llo w  g e n e r a l  body 
c o l o r .
Pupae
S tu d ie s  o f  D. s a c c h a r a l i s  pupae w ere  b a se d  on e x a m in a tio n  o f  
80 pupae and 178 p u p a l s k in s  from b o th  f i e l d  c o l l e c t i o n s  and la b o ra to r y  
r e a r i n g .
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T a b le  V I I I .  P e rc e n ta g e s  o f  s e t a e  w i th  in d i c a te d  a b n o r m a l i t ie s  
on 181 D ia t r a e a  s a c c h a r a l i s  l a r v a e .
S e ta e  A b se n t E x t r a  S e ta e ______ M ig ra te d  to
Name o f  L e f t  R ig h t  B o th  L e f t  R ig h t  B o th  A d jo in in g
S e ta e S id e S id e S id e s S id e S id e S id e s P in acu lu m
Dl 0 .5 8 0 .0 5 0 .2 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0
D2 0 .5 0 0 .2 0 0 .0 5 0 .0 0 0 .0 5 0 .0 0 0 .0 0
MD1 0 .0 0 0 .0 5 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0
SD1 1 .0 2 0 .1 3 0 .1 3 0 .0 4 0 .0 0 0 .0 0 0 .0 0
SD2 0 .7 5 0 .1 5 0 .0 5 0 .0 0 0 .0 0 0 .0 0 0 .7 0
LI 0 .5 5 0 .0 5 0 .0 5 0 .0 0 0 .0 0 0 .0 0 0 .0 9
L2 0 .6 0 0 .0 5 0 .0 5 0 .0 0 0 .0 0 0 .0 0 0 .0 5
L3 0 .7 2 0 .1 1 0 .0 5 0 .0 0 0 .0 0 0 .0 0 0 .0 0
SV1 0 .5 5 0 .0 0 0 .0 5 0 .0 5 0 .0 0 0 .0 0 0 .0 0
SV2 0 .5 5 0 .0 0 0 .0 6 0 .0 0 0 .0 0 0 .0 0 0 .0 0
SV3 0 .6 4 0 .0 0 0 .0 9 0 .0 9 0 .0 0 0 .0 0 0 .0 0
MV1 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 o.oe 0 .0 0
MV2 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0
MV3 0 .1 4 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0
XD1 0 .0 0 0 .0 0 0 .0 0 1 .1 0 0 .0 0 0 .0 0 0 .0 0
XD2 2 .7 2 1 .1 0 0 .0 0 0 .0 6 0 .0 0 0 .0 0 0 .0 0
VI 0 .0 9 0 .0 0 0 .0 5 0 .0 0 0 .0 0 0 .0 0 0 .0 5
MXD1 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0
MSD2 0 .0 0 0 .0 0 0 .3 0 0 .3 0 0 .0 0 0 .0 0 0 .0 0
MSD2 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0
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T a b le  IX . P e rc e n ta g e s  o f  p in a c u l i  w i th  in d i c a te d  a b n o r m a l i t ie s  
on 181 D ia t r a e a  s a c c h a r a l i s  l a r v a e .
P inacu lum  J o in e d  W ith  
P inacu lum  A b se n t A d ja c e n t P in acu lu m
L e f t  R ig h t B o th  L e f t  R ig h t  B o th
Names o f  P in a c u l i S id e S id e S id e s S id e S id e S id e s
D o r s a l - a n t e r i o r  (DA) 0 .2 5 0 .3 0 0 .0 0 0 .1 5 0 .0 0 0 .0 0
D o r s a l - p o s t e r i o r  (DP) 0 .3 0 0 .1 1 0 .0 0 0 .0 0 0 .0 0 0 .0 0
M id -d o r s a l  (MD) 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0
S u b - d o r s a l - d o r s a l  (SDD) 0 .0 0 0 .5 1 0 .0 0 0 .0 0 0 .0 0 0 .0 0
S u b - d o r s a l - v e n t r a l  (SDV) 0 .3 0 0 .7 1 0 .7 1 1 .0 8 0 .0 0 0 .0 0
M id -s u b -d o rs a l  (MSD) 0 .1 5 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0
L a t e r a l - a n t e r i o r  (LA) 0 .3 7 0 .0 0 0 .3 7 0 .0 0 0 .0 0 0 .0 0
L a t e r a l - p o s t e r i o r  (LP) 0 .3 5 0 .0 0 0 .2 7 0 .0 0 0 .0 0 0 .0 0
M id - v e n t r a l  (MV) 0 .0 9 0 .0 9 0 .0 0 0 .0 9 0 .0 0 0 .0 0
S u b - v e n tr a l  (SV) 0 .3 1 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0
V e n tr a l  (V) 0 .0 9 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0
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T a b le  X. P e rc e n ta g e s  o f  t o t a l  s e t a l  and p in a c u la r  a b n o r m a l i t ie s  f o r
each  body segm en t on 181 D ia t r a e a  s a c c h a r a l i s  l a r v a e  exam ined .
Body
Segm ent A bsen t
S e ta e
O ut o f  
P la c e  E x tra
T o ta l
A bnor­
m a l i t i e s A b sen t
P in a c u l i
J o in e d
to  T o ta l  
A d ja c e n t A bnor- 
P in acu lu m  m a l i t i e s
P ro th o ra x 0 .1 2 0 .0 0 0 .0 8 0 .2 0 0 .0 0 0 .0 0 0 .0 0
M eso th o rax 0 .2 4 0 .0 0 0 .0 0 0 .2 4 0 .0 0 0 .0 9 0 .0 9
M e ta th o ra x 0 .4 5 0 .0 0 0 .0 0 0 .4 5 0 .1 4 0 .0 0 0 .1 4
A bdom inal 1 0 .6 8 0 .0 8 0 .0 0 0 .7 6 0 .3 1 0 .0 6 0 .3 7
A bdom inal 2 0 .5 1 0 .1 3 0 .0 0 0 .6 4 0 .1 7 0 .3 4 0 .5 1
A bdom inal 3 0 .5 5 0 .0 4 0 .0 0 0 .5 9 0 .2 2 0 .0 5 0 .2 7
A bdom inal 4 0 .5 9 0 .1 3 O'. 00 0 .7 2 0 .5 6 0 .1 7 0 .7 3
A bdom inal 5 0 .4 7 0 .0 0 0 .0 0 0 .4 7 0 .3 3 0 .0 0 0 .3 3
A bdom inal 6 0 .4 2 0 .0 0 0 .0 0 0 .4 2 0 .4 4 0 .0 0 0 .4 4
A bdom inal 7 1 .4 3 0 .1 2 0 .0 4 1 .5 9 0 .8 3 0 .0 0 0 .8 3
A bdom inal 8 0 .7 0 0 .3 0 0 .0 5 1 .0 5 0 .4 4 0 .7 7 1 .2 1
A bdom inal 9 0 .5 5 0 .0 0 0 .0 0 0 .5 5 0 .0 8 0 .0 8 0 .1 6
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I n  a l l  m ale  pu p ae  th e  a n te n n a e  e x te n d  a lm o s t to  th e  c e p h a l ic  
m a rg in  o f  th e  m e ta th o r a c ic  le g s  ( P l a t e  V I, F ig .  1 ) .  I n  fem ale  
p u p ae  th e  a n te n n a e  e x te n d  to  a  p o in t  a p p ro x im a te ly  h a lfw a y  be tw een  
th e  p r o th o r a c ic  and  m e ta th o ra c ic  l e g s  ( P l a t e  V I, F ig .  2 ) .  I n  fem a les  
th e  s l i t - l i k e  s u tu r e  m ark in g  th e  g e n i t a l  o p en in g  o c c u rs  on th e  
v e n t e r  o f  th e  e ig h th  abdom inal segm ent ( P l a t e  V I, F ig .  9 ) .  In  
m a le s  t h i s  s u tu r e  o c c u rs  be tw een  2 sm a ll p a p i l l a e  on th e  v e n te r  o f  
th e  n in t h  abdom inal segm ent ( P l a t e  V I, F ig .  1 0 ) .  F em ale pupae  a r e  
g e n e r a l ly  l a r g e r  and h e a v ie r  th a n  m a le  pu p ae  ( t a b l e s  X I, X II  and 
X I I I ) .
The c e p h a l ic  m a rg in  o f  th e  la b ru m  form s a  s t r a i g h t  l i n e  in  a l l  
D . s a c c h a r a l i s  p u p ae  ( P l a t e  V I, F ig .  1 1 ) .  However, t h e  c a u d a l m arg in  
was found to  b e  convex  p o s t e r i o r l y  w i th  a  sm a ll n o tc h  n e a r  th e  
c e n t e r  in  a p p ro x im a te ly  1 /3  o f  th e  sp e c im e n s , and w i th  no su ch  
n o tc h  in  th e  re m a in in g  specim ens ex am in ed .
The d a ta  i n  t a b l e s  XI and X II show t h a t  pupae  r e a r e d  in  th e  
l a b o r a to r y  from  eggs on  d i f f e r e n t  v a r i e t i e s  o f  su g a rc a n e  g e n e r a l ly  
w eighed  l e s s  th a n  f i e l d - c o l l e c t e d  p u p a e . I t  a l s o  a p p e a rs  t h a t  th e  
r e l a t i v e  a b i l i t i e s  o f  th e  d i f f e r e n t  su g a rc a n e  v a r i e t i e s  to  p ro d u ce  
heav y  pupae w ere  n o t  th e  same f o r  m a les  and f e m a le s .  However, th e  
d a t a  a r e  so s c a n t  t h a t  l i t t l e  s i g n i f i c a n c e  can  be  a t t a c h e d  to  th e  
in d i c a te d  d i f f e r e n c e s  be tw een  s u g a rc a n e  v a r i e t i e s .
D ata  in  t a b l e  X I I I  in d i c a t e  t h a t  when D. s a c c h a r a l i s  la r v a e  
w ere  r e a r e d  in  th e  l a b o r a to r y  on th e  c u t  stem s o f  d i f f e r e n t  h o s t  
p l a n t s  b ro u g h t from  th e  f i e l d ,  th e  r e s u l t i n g  pupae w ere  l a r g e s t  when
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T a b le  X I. A verage w e ig h ts  o f  f i e l d - c o l l e c t e d  and
la b o r a to r y - r e a r e d  fem a le  D ia t r a e a  s a c c h a r a l i s  
pup ae  from  d i f f e r e n t  v a r i e t i e s  o f  s u g a rc a n e .
W eigh t
S ugarcan e
V a r ie ty
F ie l d
Number
c o l l e c t e d
Mgms.
L a b o r a to r y - r e a r e d  
Number Mgms.
C .P . 36/105 5 1 8 5 .5 1 6 8 .2
C .P . 55 /30 6 169 .5 13 1 0 0 .2
C .P . 52 /68 9 1 4 7 .0 9 1 1 0 .4
C .P . 44 /101 13 136 .7 7 10 6 .9
N. Co. 310 6 1 3 3 .5 3 1 1 0 .9
C .P . 43 /47 6 132 .6 10 9 9 .9
C .P . 4 8 /103 14 131 .6 10 1 1 9 .3
C .P . 36 /13 12 1 3 0 .5 7 1 1 1 .9
C .P . 53 /1 6 1 2 7 .8 9 1 0 4 .3
C .P . 44 /155 10 1 24 .1 6 1 08 .9
C .P . 4 7 /193 10 1 1 5 .3 3 8 1 .3
C .P . 56 /25 3 9 3 .4 1 7 6 .4
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T ab le  X II .  A verage w e ig h ts  o f  f i e l d - c o l l e c t e d  and
la b o r a to r y - r e a r e d  m a le  D ia t r a e a  s a c c h a r a l i s  
pupae from  d i f f e r e n t  v a r i e t i e s  o f  s u g a rc a n e .
S u g arcan e




c o l l e c t e d
Mgms.
L a b o ra to ry - r e a r e d  
Number Mgms.
C .P . 55 /30 4 10 3 .9 5 6 5 .7
C .P . 44 /101 9 8 9 .9 6 6 6 .1
C .P . 4 3 /47 3 8 9 .4 10 6 3 .5
C .P . 4 8 /1 0 3 7 8 9 .0 21 73 .1
C .P . 36 /13 9 8 8 .0 7 78.7
N. Co. 310 5 8 3 .8 4 6 8 .2
C .P . 53 /1 4 8 3 .0 4 7 0 .3
C .P . 36/105 4 7 9 .4 3 79 .2
C .P . 44 /155 11 77 s9 7 72 .7
C .P . 5 2 /68 6 76 .9 4 8 5 .7
C .P . 4 7 /1 9 3 3 7 1 .2 4 5 7 .0
C .P . 56 /25 4 7 0 .4 2 2 4 .4

















T a b le  X I I I .  S u rv iv a l  o f  l a r v a e  and  w e ig h ts  o f  pupae  o b ta in e d  by  r e a r i n g  50 new ly h a tc h e d  
D ia t r a e a  s a c c h a r a l i s  l a r v a e  i n  th e  l a b o r a to r y  on th e  c u t  stem s o f  eac h  o f  
s i x  d i f f e r e n t  h o s t  p l a n t s ,  B a to n  R ouge, L o u is ia n a ,  M ay-June, 1961.
Pupae
P e r  c e n t Fem ale M ale
Food P la n t  o f  L a rv a e
P la n t
V a r ie ty
L a rv a l
M o r ta l i ty Number
A verage W eight
(Mgms.) Number
A verage  W eight 
(Mgms.)
Corn (Z ea mays) L a . 521 6 0 .0 10 1 2 5 .2 10 8 7 .7
S u g arcan e  
(Saccharum  o f f ic in a ru m )
C .P . 44 /101 6 0 .0 10 11 0 .1 10 8 0 .6
G ra in  sorghum  
(Sorghum v u lg a re )
- 7 0 .0 5 9 9 .6 10 74 .6
G o o seg rass  
(E le u s in e  in d ic a )
- 78 .0 4 6 5 .9 7 5 2 .6
Jo h n so n  g ra s s  
(Sorghum h a le p e n se )
- 9 2 .0 0 0 .0 4 5 1 .2




fe d  c o rn  s te in s .  L a rv a l  m o r t a l i t y  on c o rn ,  s u g a rc a n e  and r i c e  w ere 
e q u a l ,  w h ile  pu p ae  o b ta in e d  on s u g a rc a n e  w eighed  l e s s  th a n  th o s e  
from  c o rn ,  and  pupae  from  r i c e  w eighed  l e s s  th a n  th o s e  from  s u g a rc a n e .
The s m a l le s t  p u p ae  w ere  o b ta in e d  when l a r v a e  w ere  fe d  s tem s o f  
g o o se g ra s s  and Jo h n so n  g r a s s ,  and  th e  h ig h e s t  l a r v a l  m o r t a l i t y  o f  
927. o c c u r re d  on Jo h n so n  g r a s s .  The food  v a lu e  o f  g r a in  sorghum  may 
b e  n e a r ly  e q u iv a le n t  t o  t h a t  o f  r i c e ,  a l th o u g h  s u r v iv a l  was l e s s  
and  pupae w ere  h e a v ie r  th a n  on r i c e .
A d u lts
Normal v e n a t io n  in  th e  a n t e r i o r  p o r t i o n  o f  th e  fo re w in g s  ( P l a t e  V I I ,  
F ig .  1) was found  in  98.77. o f  2 ,9 3 2  D. s a c c h a r a l i s  a d u l t s  exam ined . 
H owever, v a r i a t i o n s  from  t h i s  no rm al p a t t e r n  w ere  o b se rv e d  in  39 
a d u l t s ,  o r  1.37. o f  th e  p o p u la t io n  exam ined . T h is  abnorm al v a r i a t i o n  
was m a n if e s te d  b y  v a ry in g  te n d e n c ie s  tow ard  a n a s to m o s is  o r  " s t a l k i n g 11 
o f  v e in  10 w i th  v e in  8 -9  ( P l a t e  V I I ,  F i g s .  2 - 6 ) .
M easurem ents o f  le n g th  o f  fo re w in g s ,  abdom en, and th o ra x  p lu s  
head  w ere  made on 158 fem a le  and 169 m ale  D. s a c c h a r a l i s  a d u l t s  c o l ­
l e c t e d  from  a  l i g h t  t r a p  ( t a b l e  X IV ). I t  may b e  c a l c u l a t e d  from  th e  
d a ta  in  t h i s  t a b l e  t h a t  th e  w in g sp re a d  o f  fe m a le s  a v e ra g e d  a p p ro x im a te ly  
257. g r e a t e r  th a n  t h a t  o f  m a le s ; s i m i l a r l y ,  t h a t  fem a le  b o d ie s  w ere  
a p p ro x im a te ly  157. lo n g e r  th a n  m a les  on th e  a v e ra g e .  The ra n g e s  o f  
a l l  m easu rem en ts  o f  m a les  and fe m a le s  o v e r la p p e d .  The g e n e ra l  c o lo r  
o f  th e  s m a l le r  m ale  m oths i s  u s u a l l y  d a rk e r  th a n  t h a t  o f  th e  l a r g e r  
fem a le  m o th s .
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T a b le  XIV. S iz e s  o f  v a r io u s  body p a r t s  o f  m ale  and fem a le  D ia t r a e a  s a c c h a r a l i s  m oths 
c o l l e c t e d  from  a  l i g h t  t r a p  a t  B a to n  R ouge, L o u is ia n a ,  1960-1961 .
Body F a r t s














L en g th  o f  fo rew in g 158 1 0 .5 -1 7 .5 1 5 .0 1 .3 169 8 .5 -1 4 .0 1 1 .7 1 .8
L eng th  o f  abdomen 100 7 .0 -1 3 .5 1 0 .7 1 .6 100 6 .0 -  9 .5 8 .7 1 .0
L eng th  o f  th o ra x  +  head 100 3 .0 -  6 .5 5 .6 2 .3 100 3 .5 -  5 .5 5 .0 1 .0
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O bserved  m is c e lla n e o u s  a b n o r m a l i t ie s  in c lu d e d  th e  o c c u rre n c e  
in  1 sp ec im en  o f  an u n u su a l th ic k e n in g  o f  th e  seco n d  segm ent o f  th e  
l a b i a l  p a lp s  ( P l a t e  X I I I ,  F ig .  1 0 a ) .  In  a n o th e r  specim en  th e  
n o rm a lly  s e p a r a t e  p r o th o r a c ic  coxae  w ere jo in e d  to  each  o th e r .
P h y s io lo g ic a l  V a r i a t io n  in  D ia t r a e a  s a c c h a r a l i s
T h ree  d i f f e r e n t  s t r a i n s  o f  D. s a c c h a r a l i s , c o n s t i t u t i n g  p ro g en y  
o f  f i e l d - c o l l e c t e d  i n s e c t s  from  B e l le  G la d e , F l o r i d a  and B aton  Rouge 
and F r a n k l i n ,  L o u is ia n a  w ere  r e a r e d  in  f i e l d  c a g e s  on 2 d i f f e r e n t  
h o s t  p l a n t s  to  d e te rm in e  i f  p h y s io lo g ic a l  d i f f e r e n c e s  m ig h t e x i s t  
betw een  b o r e r  p o p u la t io n s  from  d i f f e r e n t  l o c a l i t i e s .  The m a jo r 
p la n n e d  co m p ariso n s  w ere o f  s u r v iv a l  and r a t e  o f  developm ent be tw een  
th e  B e l le  G lad e  and F r a n k l in  s t r a i n s  on c o m ,  and  be tw een  th e  B e l l e  
G lade and B a to n  Rouge s t r a i n s  on s u g a rc a n e .
D a ta  i n  t a b l e  XV i n d i c a t e  t h a t  s u r v iv a l  o f  th e  B e l le  G lade s t r a i n  
on C .P . 4 4 -101  su g a rc a n e  was p o o re r  th a n  f o r  th e  B aton  Rouge s t r a i n ,  
w h ile  r a t e  o f  developm ent was a p p ro x im a te ly  e q u a l f o r  th e  2 s t r a i n s  
on t h i s  h o s t .  On c o rn  s u r v iv a l  was s l i g h t l y  h ig h e r  in  th e  B e l le  
G lade th a n  in  th e  F r a n k l in  s t r a i n .  H owever, from  a p p ro x im a te ly  4 to  
6 days m ore w ere  r e q u ir e d  f o r  developm ent from  h a tc h in g  to  moth 
em ergence b y  th e  B e l le  G lade  S t r a i n .
C om para tive  M orphology o f  S p e c ie s  S tu d ie d
O nly eggs o f  C. p l e j a d e l l u s , D. e v a n e s c e n s , D. s a c c h a r a l i s  and 
Z . g r a n d io s e l l a  w ere o b ta in e d  f o r  s tu d y .  Eggs o f  th e s e  4 s p e c ie s

















T ab le  XV. S u rv iv a l  p e rc e n ta g e s  and d ev e lo p m en ta l p e r io d s  f o r  s t r a i n s  o f  D ia t r a e a  s a c c h a r a l i s  
r e a r e d  in  f i e l d  c ag e s  on 2 d i f f e r e n t  h o s t  p l a n t s ,  B aton  R ouge, L o u is ia n a ,  1962.
_______________M oths Emerged_____
L arv a e  R e le a se d  L a rv a e  and Pupae _______M ales_______  Fem ales
on H ost  R ecovered______________ Avg. D jv . Avg. D ev.
S t r a i n s  H ost P la n t  D a te  Number D ate________P e r  c e n t  Number P e r io d  Number P e r io d
B e l le  G lad e , F la Corn
(L a . 521)
J u ly 9 100 A ugust 8 35 15 3 7 .6 15 3 9 .3
F r a n k l in ,  La • Corn
(L a . 521)
J u ly 12 57 A ugust 11 25 5 3 4 .0 7 3 3 .0
B e l le  G lad e , F l a . S u g arcane  
(C .P . 4 4 /1 0 1 )
J u ly 9 100 A ugust 13 12 6 5 1 .0 4 5 0 .0
B aton  R ouge, L a . S u g arcan e  
(C .P . 4 4 /101 )
J u ly 20 100 A ugust 22 33 16 5 2 .0 9 5 1 .6




a r e  s im i l a r  in  s h a p e , and ra n g e  from  a p p ro x im a te ly  1 .0  to  1 .2  mm 
in  l e n g th .  They a r e  l a i d  in  c l u s t e r s  o v e r la p p in g  eac h  o th e r  l i k e  
f i s h  s c a l e s .  S p e c i f i c  d i f f e r e n c e s  a r e  n o t  a p p a re n t  u n t i l  some 
embtyonic d ev e lo p m en t h as  o c c u r r e d .  The im p o r ta n t d i f f e r e n c e  i s  th e  
o c c u r re n c e  o f  t r a n s v e r s e  r e d  s t r i p e s  w h ich  a p p e a r  d u r in g  developm ent 
i n  th e  eggs o f  Z . g r a n d io s e l l a  and  D . e v a n e sc e n s . I n  th e  o th e r  
s p e c ie s  s tu d ie d  su ch  s t r i p e s  a r e  n o t  fo u n d .
L a rv a e
L a rv a e  o f  o n ly  8 s p e c ie s  w ere  s tu d i e d .  T hese w ere  C. p l e i a d e l l u s , 
C h ilo  s p . ,  D. c r a m b id o id e s , D. e v a n e s c e n s , D. s a c c h a r a l i s , E . d e n s e l l a ,
0 .  n u b i l a l i s  and  Z ,  g r a n d i o s e l l a . The ground  c o lo r  o f  summer form  
l a r v a e  o f  C. p l e i a d e l l u s , C h ilo  s p . ,  D . s a c c h a r a l i s  and  0 .  n u b i l a l i s  
i s  d i r t y  w h i te ,  b u t  i s  im m acu la te  w h ite  in  D. e v a n e sc e n s  and  £ .  
g r a n d i o s e l l a . Body p i n a c u l i  in  summer form  D. e v a n e sc e n s  and Z .  
g r a n d io s e l l a  a r e  brow n o r  d a rk  b ro w n , and  a r e  d a rk e r  i n  c o lo r  th a n  
th o s e  o f  D. s a c c h a r a l i s . E x cep t f o r  3 v e ry  o ld  sp ec im en s o f  D. 
c ra m b id o id e s , summer form  la r v a e  o f  t h i s  s p e c ie s  and  o f  E. d e n s e l l a  
w ere  n o t  a v a i l a b l e  f o r  s tu d y .  P in a c u l i  in  0 .  n u b i l a l i s  a r e  a p p ro x im a te ly  
o f  th e  l i g h t  g e n e r a l  body c o lo r  i n  th e  c e n t e r s  and fu s c o u s  o r  g ray  
a ro u n d  th e  e d g e s . A lso  a m id -d o r s a l  l o n g i tu d in a l  g ra y  l i n e  ru n s  th e  
le n g th  o f  th e  body  w ith  b ro a d e r  a r e a s  o f  g ray  on eac h  s id e  o f  t h i s  
l i n e .  M atu re  l a r v a e  o f  C. p l e i a d e l l u s  have 5 p a le  p u r p l i s h  l o n g i tu ­
d in a l  s t r i p e s  ru n in g  th e  le n g th  o f  th e  b o d y . The m id -d o r s a l  s t r i p e  
i s  th in n e r  and l e s s  d i s t i n c t  th a n  th e  2 s u b -d o r s a l  s t r i p e s  on each
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s i d e .  L a rv a e  o f  th e  u n d e s c r ib e d  C h ilo  s p .  re se m b le  C. p l e i a d e l l u s  
i n  g e n e ra l  c o l o r a t i o n ,  b u t  th e  p u r p l i s h  p ig m en t o f  th e  l o n g i tu d in a l  
s t r i p e s  i s  more i n t e n s e ,  and so d i f f u s e  t h a t  th e r e  a p p e a r  to  b e  
o n ly  2 d i s t i n c t  d o r s a l  l o n g i tu d in a l  s t r i p e s  o r  b a n d s . The p in a c u l i  
o f  C h ilo  l a r v a e  a r e  v e ry  f a i n t l y  p ig m e n te d , and a r e  l e s s  d i s t i n c t  
th a n  th o s e  o f  D. s a c c h a r a l i s .
M atu re  l a r v a e  may a t t a i n  le n g th s  o f  a p p ro x im a te ly  30 mm o r  
s l i g h t l y  m ore e x c e p t i n  D . e v an e sc en s  and  JE^ d e n s e l l a  w h ich  may 
a t t a i n  o n ly  a b o u t 2 /3  o f  t h i s  l e n g th .
P u n c tu re  P on th e  lab ru m  i s  im m e d ia te ly  p o s t e r i o r  to  s e t a  M2 
in  £ •  n u b i l a l i s  ( P l a t e  I ,  F ig .  3 ) ,  w h i le  i n  th e  o th e r  s p e c ie s  s tu d ie d  
i t s  p o s i t i o n  i s  d i f f e r e n t .  P l a t e  I ,  F ig .  2 shows th e  p o s i t i o n  o f  
t h i s  p u n c tu re  b e tw een  s e t a e  Ml and M2 in  D . s a c c h a r a l i s .
P u n c tu re  AFa on th e  a d f r o n ta l  s c l e r i t e  be tw een  s e t a e  AF1 and 
AF2 i s  c l o s e r  to  s e t a  AF2 in  b o th  s p e c ie s  o f  C h ilo  th a n  in  th e  
o th e r  s p e c ie s  s tu d ie d  ( P l a t e  I ,  F i g s .  4 ,  5 and 6 ) .
The F I s e t a e  a lm o s t form  a  s t r a i g h t  t r a n s v e r s e  l i n e  w i th  th e  Fa 
p u n c tu re s  a c r o s s  th e  f r o n t a l  s c l e r i t e  in  E . d e n s e l l a  ( P l a t e  I ,  F ig .  6 ) ,  
b u t  n o t  so  i n  th e  o th e r  s p e c ie s  s tu d ie d  ( P l a t e  I ,  F ig s .  4 and 5 ) .
P u n c tu re  Pb on th e  e p ic ra n iu m  i s  lo c a te d  a p p ro x im a te ly  h a l f  way 
b e tw een  p o s t e r i o r  s e t a e  P i  and P2 in  th e  3 s p e c ie s  o f  D ia t r a e a  and 
in  g r a n d i o s e l l a , b u t  i s  much c l o s e r  to  P2 th a n  P i in  C. p l e i a d e l l u s , 
C h ilo  s p . ,  E. d e n s e l l a , and 0 . n u b i l a l i s  ( P l a t e  I ,  F ig .  1 ) .
T h e re  i s  a  b la c k  l i n e  on th e  a n t e r i o r  m arg in  o f  th e  p r o th o r a c ic  
s h i e l d  in  summer form  la r v a e  o f  Z . g r a n d io s e l l a  ( P l a t e  XIX, F ig .  1 ) .
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H ow ever, in  w in te r  form  la r v a e  t h i s  l i n e  a lm o s t d i s a p p e a r s .  The 
l i n e  i s  a b s e n t  in  th e  o th e r  s p e c ie s  s t u d i e d .  However, s i n c e  th e  
o n ly  good spec im ens o f  l a r v a e  o b ta in e d  o f  D . c ra m b id o id e s  w ere  in  
th e  d ia p a u s e  s t a g e ,  th e  s t a t u s  o f  t h i s  c h a r a c t e r  i s  n o t  c e r t a i n  
f o r  t h i s  s p e c i e s .
On th e  p r o th o r a x  th e  m id -v e n tra l -m e d ia n  (MVM) p in a cu lu m  i s  
l a r g e r  th a n  th e  m i d - v e n t r a l - v e n t r a l  (MW) p in a cu lu m  and b e a r s  from  
6 to  8 d a rk  sp eck s  i n  th e  3 s p e c ie s  o f  D ia t r a e a  ( P l a t e  I I )  and in  
Z . g r a n d io s e l l a  ( P l a t e  X I I ) ,  H ow ever, in  C. p l e i a d e l l u s  ( P l a t e  V I I I ,
F ig .  1 ) ,  C h ilo  s p .  ( P l a t e  IX , F ig .  1 ) ,  and E . d e n s e l l a  ( P l a t e  X,
F ig .  2) th e  m id -v e n tr a l -m e d ia n  (MVM) p in a c u lu m  i s  much s m a l le r  and 
a p p ro x im a te ly  e q u a l i n  s i z e  to  th e  m i d - v e n t r a l - v e n t r a l  (MW) p in a cu lu m , 
and  h a s  no d a rk  s p e c k s .  I n  0 .  n u b i l a l i s  th e  m id -v e n tra l -m e d ia n  (MVM) 
p in a cu lu m  i s  a b s e n t  ( P l a t e  XI) .
The p r o th o r a c ic  and abdom inal s p i r a c l e s  a r e  o v a l  i n  0 .  n u b i l a l i s  
( P l a t e  X I ) , b u t  m ore o b lo n g  in  a l l  o th e r  s p e c ie s  s tu d i e d .
The l a t e r a l - a n t e r i o r  (LA) p in a cu lu m  i s  o b lo n g  in  sh a p e  and lo c a te d  
below  th e  s p i r a c l e  in  a l l  th e  s p e c ie s  s tu d i e d  e x c e p t 0 .  n u b i l a l i s  in  
w h ich  i t  i s  a lm o s t ro u n d  and  lo c a te d  in  f r o n t  o f  th e  s p i r a c l e  ( P l a t e  X I ) .
I n  th e  s p e c ie s  s tu d ie d  in  C h i lo , D ia t r a e a  and Z . g r a n d io s e l l a  
t h e r e  a r e  14 s e t a e  on  eac h  s id e  o f  th e  p r o th o r a x  and 16 on eac h  s id e  
o f  th e  m eso- and m e ta th o ra x  ( P l a t e s  I I , V I I I ,  IX , X and X I I ) .  The 
num ber o f  s e t a e  on eac h  s id e  o f  th e  p r o th o r a x  in  0 .  n u b i l a l i s  i s  
o n ly  13 and s e t a  MV2 i s  n o t  p r e s e n t .  The number o f  s e t a e  on each  
s id e  o f  th e  m eso- and m e ta th o ra x  in  0 .  n u b i l a l i s  and E . d e n s e l l a  i s
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15 and  s e t a  SV2 i s  a b s e n t  from  th e s e  segm en ts  ( P l a t e  XI and P l a t e  X,
F ig .  2 ) .
The d o r s a l - a n t e r i o r  (DA) and d o r s a l - p o s t e r i o r  (DP) p i n a c u l i  
a r e  fu s e d  in to  a  s in g l e  d o r s a l  p in acu lu m  on  ea c h  o f  th e  m eso- and 
m e ta th o r a c ic  segm ents i n  E . d e n s e l l a  ( P l a t e  X, F ig .  2) and th e  
u n d e s c r ib e d  C h ilo  s p .  ( P l a t e  IX , F ig .  1 ) .  The d o r s a l - a n t e r i o r  (DA) 
p i n a c u l i  a r e  s e p a r a t e  w h i le  th e  d o r s a l - p o s t e r i o r  (DP) p i n a c u l i  a r e  
fu s e d  i n t o  a  s i n g l e  d o r s a l - p o s t e r i o r  (DP) p in a cu lu m  on th e s e  segm ents 
in  D . s a c c h a r a l i s  ( P l a t e  I I ) , D. c ra m b id o id e s , D . e v a n e s c e n s , Z . 
g r a n d i o s e l l a  ( P l a t e  X I I ) ,  and C. p l e i a d e l l u s  ( P l a t e  V I I I ,  F ig .  1 ) .
The d o r s a l - p o s t e r i o r  (DP) p in a c u l i  a r e  a b s e n t  from  th e  th o r a x  in  
0 .  n u b i l a l i s  ( P l a t e  X I ) .
The r a t i o  o f  th e  t o t a l  a r e a  o f  th e  d o r s a l - p o s t e r i o r  (DP) p in acu lu m  
o f  th e  m e so th o ra x  to  t h a t  o f  th e  m e ta th o ra x  g e n e r a l ly  a p p e a rs  to  be  
a p p ro x im a te ly  3 f o r  Z . g r a n d io s e l l a  ( P l a t e  X I I ) , and 1% f o r  D. 
s a c c h a r a l i s  and D. e v a n e s c e n s . In  D. c ra m b id o id e s  and C. p l e i a d e l l u s  
t h i s  r a t i o  a p p e a rs  to  b e  somewhere b e tw een  1 and  1% ( P la t e  V I I I ,  F ig .  1 ) .  
 ̂ The d i s t a n c e  b e tw een  th e  2 d o r s a l - p o s t e r i o r  (DP) p i n a c u l i  o f  
th e  f i r s t  abdom inal segm en t i s  d i s t i n c t l y  l e s s  th a n  th e  l a t e r a l  
d ia m e te r  o f  e i t h e r  p in a c u lu m  in  th e  l a r v a e  o f  D . s a c c h a r a l i s ,
C. p l e j a d e l l u s  ( P l a t e  V I I I ,  F ig .  1 ) ,  E . d e n s e l l a  ( P l a t e  X, F ig .  2 ) ,  
and C h ilo  s p .  ( P l a t e  IX , F ig .  1 ) .  In  th e  u n d e s c r ib e d  C h ilo  s p .  th e s e  
p i n a c u l i  a lm o s t tou ch  eac h  o t h e r .  They a r e  s e p a r a te d  by a  d i s t a n c e  
o f t e n  a p p ro x im a te ly  e q u iv a le n t  to  1 /4 ,  1 /2 ,  and  1 /2  o f  th e  l a t e r a l  
d ia m e te r  o f  one p in a cu lu m  in  E . d e n s e l l a , D. s a c c h a r a l i s  and
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C. p l e i a d e l l u s , r e s p e c t i v e l y .  I n  D . e v a n e sc e n s  ( P l a t e  X, F ig .  1) 
t h i s  d i s t a n c e  a p p ro x im a te ly  e q u a ls  th e  l a t e r a l  d ia m e te r  o f  1 
p in a c u lu m . The r a t i o  o f  th e  d i s t a n c e  to  th e  l a t e r a l  d ia m e te r  o f  1 
p in acu lu m  i s  be tw een  1 and 2 f o r  Z ,  g r a n d io s e l l a  ( P l a t e  X II) and 
a p p ro x im a te ly  4  o r  5 f o r  0 ,  n u b i l a l i s  ( P l a t e  X I ) .
D i f f e r e n c e s  in  th e  r e l a t i o n s h i p  b e tw een  th e  d i s t a n c e  s e p a r a t in g  
th e  2 v e n t r a l  (V) p in a c u l i  o f  th e  second  ab dom inal segm ent and th e  
s i z e  o f  th e s e  p i n a c u l i  a r e  u sed  in  th e  l a r v a l  k ey  to  s e p a r a te  
D ia t r a e a  s p e c i e s .  I n  Z . g r a n d io s e l l a  l a r v a e  th e  d i s t a n c e  be tw een  
th e s e  v e n t r a l  (V) p i n a c u l i  i s  g r e a t e r  th a n  th e  d ia m e te r  o f  e i t h e r  
p in a cu lu m  ( P l a t e  X I I ) ; w h ile  i n  D. c ra m b id o id e s  i t  a p p e a rs  to  b e  
a p p ro x im a te ly  e q u a l to  th e  d ia m e te r  o f  e i t h e r  p in acu lu m  ( P l a t e  IX ,
F ig .  3 ) .  I n  D. s a c c h a r a l i s  t h i s  d i s t a n c e  g e n e r a l ly  i s  g r e a t e r  th a n  
th e  r a d iu s  o f  1 p in a c u lu m , w h ile  in  D. evanescens i t  i s  l e s s  th a n  
t h i s  r a d iu s  ( P l a t e  X, F ig .  1 ) .
The sh a p e  o f  th e  d o r s a l - p o s t e r i o r  (DP) p i n a c u l i  o f  th e  abdom inal 
segm en ts i s  r e l a t i v e l y  p o in te d  l a t e r a l l y  and f l a t  tow ard  th e  m id­
d o r s a l  l i n e  i n  th e  new C h ilo  s p ,  ( P l a t e  IX , F i g .  1 ) .  In  a l l  o th e r  
s p e c ie s  s tu d ie d  th e s e  p i n a c u l i  g e n e r a l ly  a r e  n a rro w e r  tow ard  th e  
m id -d o r s a l  l i n e .
C ro c h e ts  a r e  u n i s e r i a l , co m p le te  and a t  l e a s t  t r i o r d i n a l  in
C. p l e i a d e l l u s , C h ilo  s p . ,  D. c ra m b id o id e s , D . e v a n e s c e n s . D. s a c c h a r a l i s  
and Z . g r a n d io s e l l a  ( P l a t e  I ,  F ig .  8 ) .  In  0 .  n u b i l a l i s  th e  c r o c h e ts  
a r e  t r i o r d i n a l ,  u n i s e r i a l  and in c o m p le te  ( P l a t e  I ,  F ig .  9 ) ,  w h ile  
in  E . d e n s e l l a  th e y  a r e  u n i -  o r  b i o r d i n a l ,  u n i s e r i a l  and c o m p le te  
( P l a t e  I ,  F ig .  1 0 ) .
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S e ta  SD2 in v a r i a b ly  o c c u rs  w i th  SD1 on th e  b i s e t o s e  p in acu lu m  
SDD o f  th e  f i r s t  abdom inal segm ent in  C. p l e i a d e l l u s  ( P l a t e  V I I I ,
F ig ,  1 ) ,  C h ilo  s p .  ( P l a t e  IX , F ig ,  1 ) ,  D . e v e n e sc e n s  ( P l a t e  X, F ig .  1) 
and D. s a c c h a r a l i s  ( P l a t e  I I ) .  I h  o n ly  8 0 , 3 3 , 20 and  0 p e r  c e n t ,  
r e s p e c t i v e l y ,  o f  IS. d e n s e l l a , g r a n d i o s e l l a . D . c ra m b id o id e s  and  
0 .  n u b i l a l i s  l a r v a e  exam ined d id  t h i s  same c o n d i t io n  p r e v a i l ,  w h ile  
in  th e  re m a in in g  specim ens s e t a e  SD1 and SD2 o c c u r r e d  s e p a r a t e ly  on 
p i n a c u l i  SDD and SDV, r e s p e c t i v e l y .
S e ta  SD2 o c c u r re d  w i th  SD1 on p in acu lu m  SDD o f  th e  second  ab d o m in a l 
segm ent i n  a l l  spec im ens o f  th e  new C h ilo  s p . ,  b u t  o n ly  in  71 , 7 0 ,
25 , and 67., r e s p e c t i v e l y ,  o f  th e  D. e v a n e s c e n s . E . d e n s e l l a , C. 
p l e i a d e l l u s  and D. s a c c h a r a l i s  l a r v a e  exam ined . S e ta e  SD1 and SD2 
on th e  seco n d  abdom inal segm ent w ere  found  on s e p a r a t e  p in a c u l i  in  
a l l  sp ec im en s  exam ined o f  D . c ra m b id o id e s  ( P l a t e  IX , F ig .  3 ) ,  0 .  
n u b i l a l i s  ( P l a t e  X I ) ,  and Z . g r a n d io s e l l a  ( P l a t e  X I I ,  F ig .  1 ) .
The 2 v e n t r a l  (V) p i n a c u l i  n o rm a lly  a r e  jo i n e d  on th e  s e v e n th ,  
e ig h th ,  and  n in t h  abdom inal segm en ts  i n  th e  new C h ilo  s p .  ( P l a t e  IX ,
F ig .  2) , and  on th e  e ig h th  and  n in t h  segm en ts i n  C. p l e i a d e l l u s  
( P l a t e  V I I I ,  F ig .  1 ) .  I n  E . d e n s e l l a  th e y  a r e  o n ly  ap p ro x im ate  
on th e  e i g h th  and n in t h  segm en ts  ( P l a t e  X, F ig .  2 ) .  I n  a l l  o th e r  
s p e c ie s  s tu d ie d  th e y  a r e  d i s t i n c t l y  s e p a r a t e  on th e  abdom inal s e g m e n ts .
Pupae
Pupae o f  7 s p e c ie s  w ere  o b ta in e d  f o r  s tu d y .  T hese w ere £ .  
p l e i a d e l l u s , C h ilo  s p . ,  D . e v a n e s c e n s , D. s a c c h a r a l i s , E . d e n s e l l a ,
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0 .  n u b i l a l i s  and  Z . g r a n d i o s e l l a .
The t y p i c a l  c o lo r  o f  th e  pupae  o f  C, p l e i a d e l l u s . C h ilo  s p . ,
D. s a c c h a r a l i s . D . ev a n e sc e n s  and  E . d e n s e l l a  i s  b ro w n is h -y e llo w , 
w hereas  pupae o f  Z . g r a n d io s e l l a  a r e  d a rk  brow n, and  th o s e  o f  0 .  
n u b i l a l i s  a r e  y e llo w  w ith  a  s l i g h t  t i n g e  o f  brown c o l o r .
The maximum le n g th  o f  pupae o f  C. p l e i a d e l l u s . C h ilo  s p . ,
D . s a c c h a r a l i s . 0 .  n u b i l a l i s  and Z .  g r a n d io s e l l a  i s  a p p ro x im a te ly
20 mm, b u t  o n ly  a p p ro x im a te ly  13 mm f o r  D. e v a n e sc e n s  and E , d e n s e l l a .
The d o r s a l  t h o r a c ic  r e g io n  o f  th e  pupae o f  D. e v a n e sc e n s ,
D. s a c c h a r a l i s  and  Z . g r a n d io s e l l a  i s  l a r g e l y  c o v e re d  by  a  netw ork  
o f  c h i t in o u s  r i d g e s .  The same a r e a  i s  sm ooth in  E . d e n s e lla . 0 .  
n u b i l a l i s , C. p l e i a d e l l u s  and C h ilo  s p .
A c re m a s te r  i s  p r e s e n t  a t  th e  p o s t e r i o r  end o f  th e  t e n th  ab ­
dom inal segm ent i n  C. p l e i a d e l l u s . C h ilo  s p . ,  E . d e n s e l l a  and  0 .  n u b i l a l i s . 
The c re m a s te r  i s  a b s e n t  i n  D. s a c c h a r a l i s  ( P l a t e  V, F ig .  4 ) ,  D. 
e v an e sc en s  ( P l a t e  V, F ig .  5) and  in  Z . g r a n d io s e l l a  ( P l a t e  V, F ig .  6 ) .
The c re m a s te r  i n  C. p l e i a d e l l u s  ( P l a t e  V I, F ig .  7) and in  C h ilo  s p .
( P l a t e  V I, F ig .  8) b e a r s  4  s p in e s  w h ich  a r e  d i r e c t e d  p o s t e r i o r l y  
i n  th e  l a t t e r  s p e c i e s ,  and a t  a n  a n g le  away from  th e  l o n g i tu d in a l  
a x i s  o f  th e  body  in  th e  fo rm e r . I n  E . d e n s e l l a  t h e  c re m a s te r  ( P l a t e  V I ,
F ig .  12) i s  a  f l a t  e x te n s io n  w i th  2 sm a ll s p in e s ,  1 a t  e ach  p o s t e r i o r
c o r n e r .  I n  0 .  n u b i l a l i s  i t  t a p e r s  to  a  b lu n t  p o in t  w h ich  b e a r s  a  
s h o r t  f i l a m e n t  a s  r e p r e s e n te d  in  P l a t e  V I, F ig .  1 3 .
F r o n ta l  h o rn s  w ere  p r e s e n t  on th e  pupae o f  o n ly  3 s p e c ie s .  In
D . s a c c h a r a l i s  ( P l a t e  V, F ig .  1) and D. ev a n e sc e n s  ( P l a t e  V, F ig .  2)
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th e s e  h o rn s  a r e  p o in te d  and d i r e c t e d  l a t e r a l l y .  I n  Z . g r a n d io s e l l a  
( P l a t e  V, F ig .  3) th e y  a r e  b lu n t  v e r t i c a l  r i d g e s .  I n  o th e r  s p e c ie s  
th e  f r o n t a l s  -are  ro u n d  o r  convex  ( P l a t e  V I, F i g s .  3 and  4 ) .
The m a x i l l a e  and  p r o th o r a c ic  l e g s  a r e  a p p ro x im a te ly  o f  e q u a l 
le n g th  i n  C. p l e i a d e l l u s  and C h ilo  s p .  ( P l a t e  V I, F ig .  3 ) .  In  a l l  
th e  o th e r  s p e c ie s  s tu d ie d  th e  p r o th o r a c ic  le g s  a r e  a lw ays lo n g e r  
th a n  th e  m a x i l l a e  ( P l a t e  V I, F i g s .  1 and  2 ) .
M ic ro sp in e s  c o v e r  1 /3  o r  m ore o f  th e  f i f t h ,  s i x t h  and s e v e n th  
abdom inal t e r g i t e s  o f  D. s a c c h a r a l i s  ( P l a t e  V I, F ig .  5 ) ,  and 1 /4  o r  
l e s s  o f  th e s e  t e r g i t e s  o f  D . e v a n e sc e n s  ( P l a t e  V I , F ig .  6 ) .  In  
C h ilo  s p .  sm a ll s p in e s  o c c u r  on th e  f i f t h ,  s i x t h  and  s e v e n th  ab­
dom inal t e r g i t e s .  E . d e n s e l l a  p u p ae  ( P l a t e  V I, F i g .  12) have  s p in e s  
b o rn e  by  s c a t t e r e d  p a p i l l a e  on th e  f o u r t h ,  f i f t h ,  s i x t h ,  and 
s e v e n th  ab dom inal se g m e n ts . Pupae o f  C. p l e i a d e l l u s  and  0 .  n u b i l a l i s  
h ave  r e l a t i v e l y  sm ooth abdom ens.
Adults
M oths o f  9 s p e c ie s  w ere  o b ta in e d  f o r  c o m p a ra tiv e  s t u d i e s .  T h ese  
w ere  C . p l e i a d e l l u s , C h ilo  s p . ,  D . e v a n e s c e n s , D. s a c c h a r a l i s . D. 
v e n o s a l i s . D . l i s e t t a , E . d e n s e l l a , 0 .  n u b i l a l i s , and  Z ,  g r a n d i o s e l l a .
The m oths o f  C. p l e i a d e l l u s , C h ilo  s p . ,  D . s a c c h a r a l i s , 0 .  
n u b i l a l i s  and  Z . g r a n d io s e l l a  h av e  a  maximum w ing  ex p an se  o f  a p p ro x ­
im a te ly  40 mm and body le n g th  o f  a p p ro x im a te ly  20 mm. M oths o f
D. e v a n e s c e n s , D. v e n o s a l i s , D. l i s e t t a  and E. d e n s e l l a  a r e  r e l a t i v e l y  
s m a l le r  w ith  maximum w ing ex p an se  o f  a p p ro x im a te ly  24 mm and body 
le n g th  o f  a p p ro x im a te ly  12 mm.
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The f r o n s  i n  C. p l e i a d e l l u s  ( P l a t e  X I I I ,  F i g .  5c )  and C h i lo  s p .  
( P l a t e  X I I I ,  F i g .  6 c) i s  d i s t i n c t l y  c o n i c a l  and  p o i n t e d  a n t e r i o r l y ,  
w h i l e  i n  t h e  o t h e r  7 s p e c i e s  i t  i s  convex o r  o n ly  v e r y  s l i g h t l y  
c o n i c a l .
O c e l l i  a r e  p r e s e n t  i n  C. p l e i a d e l l u s , C h i lo  s p . ,  E . d e n s e l l a , 
and 0 .  n u b i l a l i s , and a r e  n o t  p r e s e n t  i n  Z .  g r a n d i o s e l l a  and th e  
D i a t r a e a  s p e c i e s .
P a r t i a l  a n a s to m o s is  o f  v e i n s  11 and 12 o f  t h e  f o r e  w ings a s
<
shown i n  P l a t e  XIV, F i g .  l a  i s  c h a r a c t e r i s t i c  o f  t h e  w ing v e n a t i o n  
i n  D. e v a n e s c e n s , D. ' s a c c h a r a l i s , D. v e n o s a l i s , and  Z . g r a n d i o s e l l a . 
F u r t h e r  a n a s to m o s is  o f  v e i n s  10 w i th  8 +  9 i s  found  i n  D. l i s e t t a  
( P l a t e  XIV, F i g .  3 a ) .  I n  C. p l e i a d e l l u s  and C h i lo  s p .  v e i n s  11 and  
12 a r e  n o t  a n as to m o sed ,  n o r  i s  v e i n  10 j o i n e d  w i t h  8 + 9 i n  t h e  
f o r i  w ings ( P l a t e  XIV, F i g .  2 a ) .  I n  E . d e n s e l l a  v e i n  10 i s  j o i n e d  
w i th  8 +  9 ,  b u t  v e i n  11 i ,8 n o t  anas tom osed  w i t h  12 ( P l a t e  X I I I ,
F i g .  4A) . I n  0 .  n u b i l a l i s  v e i n  10 i s  c l o s e l y  a p p ro x im a te  t o  8 +  9 ,  
and  v e i n  11  o r i g i n a t e s  from  t h e  m id d le  o f  t h e  a n t e r i o r  m a rg in  o f  t h e  
d i s c a l  c e l l  ( P l a t e  XIV, F i g .  5 a ) .
I n  t h e  m a le  g e n i t a l i a  t h e  l a t e r a l  l o b e s ,  u n c u s ,  g n a th o s ,  a e d e a g u s ,  
v in cu lu m  and  a n e l l u s  a r e  c o n s id e r e d  im p o r ta n t  f o r  d i f f e r e n t i a t i n g  
t h e  v a r i o u s  s p e c i e s .
The l a t e r a l  lo b e s  o f  t h e  tegumen a r e  p ro m in e n t  and s u b -g lo b o s e  
in  D. s a c c h a r a l i s  ( P l a t e  XV, F i g .  4 a ) .  They a r e  narrow  and b l u n t  i n
D. e v a n e sc e n s  ( P l a t e  XV, F i g .  3 a ) .  They a r e  n o t  p r e s e n t  in  t h e  o t h e r  
s p e c i e s  s t u d i e d .
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The u n cu s  and g n a th o s  a r e  p o in t e d  and b e a k  l i k e  i n  D. ev an e sc e n s  
( P l a t e  XV, F ig#  3 a ) ,  D. s a c c h a r a l i s . ( P l a t e  XV, F i g .  4 a ) ,  D, v e n o s a l i s  
( P l a t e  XV, F i g .  5b) and D. l i s e t t a  ( P l a t e  XV, F i g .  7 b ) .  They a r e  
b ro a d  and n o t  p o in t e d  i n  Z . g r a n d i o s e l l a  ( P l a t e  XV, F i g .  9 a ) , C. 
p l e i a d e l l u s  ( P l a t e  XV, F i g .  l a ) ,  C h i lo  s p .  ( P l a t e  XV, F i g .  2b) and 
i n  E. d e n s e l l a  ( P l a t e  XV, F i g .  6 a ) .
The ae d e a g u s  i s  lo n g  and  p o in t e d  a t  t h e  t i p  i n  a l l  t h e  s p e c i e s  
e x c e p t  0 . n u b i l a l i s  i n  w h ich  i t  i s  r e l a t i v e l y  b l u n t  a t  th e  t i p  
( P l a t e  XV, F i g .  8 a ) .  I n  C. p l e i a d e l l u s  and C h i lo  s p .  t h e r e  i s  a  
p r o j e c t i o n  from  th e  m id d le  w hich  i s  m ost p ro m in e n t  i n  C. p l e i a d e l l u s  
( P l a t e  XV, F i g s .  l c  and 2 a ) .
The v in c u lu m  i s  u -s h a p e d  in  a l l  s p e c i e s  o f  t h e  genus D i a t r a e a  
( P l a t e  XV, F ig s  4b and 7a) and Z . g r a n d i o s e l l a  ( P l a t e  XV, F i g .  9 b ) .
I t  i s  v - s h a p e d  i n  C. p l e i a d e l l u s  ( P l a t e  XV, F i g .  l b ) ,  C h i lo  s p .
( P l a t e  XV, F i g .  2 c ) ,  and 0 .  n u b i l a l i s  ( P l a t e  XV, F i g .  8b ) ,  and  n o tc h e d  
a t  t h e  b a s e  i n  E. d e n s e l l a  ( P l a t e  XV, F i g .  6 c ) .
The im p o r ta n t  c h a r a c t e r s  i n  t h e  fem a le  g e n i t a l i a  a r e  t h e  shape  
and r e l a t i v e  s i z e  o f  th e  d u c tu s  b u r s a e  and b u r s a  c o p u l a t f i x ,  and th e  
p r e s e n c e  o r  a b s e n c e  o f  t h e  signum  b u r s a e .
The d u c tu s  b u r s a e  i s  n a rro w  and 2 t o  3 t im e s  l o n g e r  th a n  th e
b u r s a  c o p u l a t r i x  i n  0 .  n u b i l a l i s  ( P l a t e  XVI, F i g .  8) .  I n  t h e  o t h e r
s p e c i e s  t h e  d u c tu s  b u r s a e  i s  s h o r t e r  th a n  t h e  b u r s a  c o p u l a t r i x .
I n  m ost s p e c i e s  s t u d i e d  th e  b u r s a  c o p u l a t r i x  a p p e a rs  a s  a  s i n g l e
e l o n g a te  o r  s p h e r i c a l  membranous s a c k .  However, i n  C h i lo  s p .  i t
a p p e a rs  t o  b e  t r i - l o b e d  o r  p a r t i a l l y  d iv i d e d  i n t o  3 com partm ents  
( P l a t e  XVI, F i g .  2 ) .
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I n  C. p l e i a d e l l u s  and C h ilo  s p .  t h e  signum a p p e a r s  a s  a 
c h i t i n o u s  th o rn y  l i n e  i n  th e  membraneous w a l l  o f  th e  b u r s a  cop ­
u l a t r i x  ( P l a t e  XVI, F i g s .  1 and 2 ) .  I n  0 .  n u b i l a l i s  i t  o c c u r s  a s  
a  b ro a d  c h i t i n o u s  a r e a  t a p e r i n g  to  a  p o i n t  p ro x im a l ly  and  d i s t a l l y  
( P l a t e  XVI, F i g .  8) .
Keys f o r  I d e n t i f i c a t i o n  o f  P y r a l i d  Stem B o re r s  
M a tu re  l a r v a e
C a r e f u l  e x a m in a t io n  o f  th e  i n d i c a t e d  numbers o f  sp ec im en s  o f  
m a tu re  o r  n e a r l y  m a tu re  l a r v a e  l e d  to  t h e  p r e p a r a t i o n  o f  a  key  f o r  
s e p a r a t i n g  t h e  f o l lo w in g  s p e c i e s :  C. p l e j a d e l l u s , 50 ; C h i lo  s p . ,  15;
D. c r a m b id o id e s , 20 ; D. e v a n e s c e n s , 70 ; D. s a c c h a r a l i s , more th an  300;
E . d e n s e l l a , 10; 0 .  n u b i l a l i s , 20; and  Z . g r a n d i o s e l l a , 100 , F o l lo w in g  
i s  t h e  key :
1 .  S p i r a c l e  o v a l ,  l a t e r a l - a n t e r i o r  (LA) p inacu lum  
a n t e r i o r  to  t h e  p r o t h o r a c i c  s p i r a c l e  ( P l a t e  X I,
F ig .  1 ) - --------------- ----------- ------------------------ ------------— - 0 .  n u b i la l i s
l a .  S p i r a c l e  o b lo n g ,  l a t e r a l - a n t e r i o r  (LA)
p in a cu lu m  v e n t r a l  to  th e  p r o t h o r a c i c  s p i r a c l e  - — — - — 2
2 .  M id - v e n t r a l  m ed ian  (MVM) p in a c u lu m  o f  p r o th o r a x  
s m a l l ,  a p p ro x im a te ly  eq u a l i n  s i z e  to  m i d - v e n t r a l -
v e n t r a l  (MW) p in a cu lu m   — ---------------------- ------------------— — - - - — 3
2 a . M id - v e n t r a l  m edian  (MVM) p in a c u lu m  o f
p r o t h o r a x  d i s t i n c t l y  l a r g e r  th a n  m i d - v e n t r a l -
v e n t r a l  (MW) p in acu lu m ------------------------------       5
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3 .  V e n t r a l  (V) p i n a c u l i  o f  8 t h  and 9 t h  abdom inal segm ents
u s u a l l y  j o i n e d ;  c r o c h e t s  a t  l e a s t  t r i o r d i n a l - - - - - - - - - - - - - - - - - - - 4
3 a .  V e n t r a l  (V) p i n a c u l i  o f  8 t h  and 9 th  abdom inal 
segm ents  a p p ro x im a te  to  each  o t h e r  ( P l a t e  X,
F i g .  3 ) ;  c r o c h e t s  u n i -  o r  b i o r d i n a l
( P l a t e  I ,  F i g .  1 0 ) ---------------------- ------------- --------- - — E. d e n s e l l a
4 .  D o r s a l - a n t e r i o r  (DA) and d o r s a l - p o s t e r i o r  (DP) 
p i n a c u l i  o f  b o th  s i d e s  fu sed  i n t o  1 p in a cu lu m
on th e  meso- and m e ta th o ra x  ( P l a t e  IX , F i g .  1 ) - - ---------- - C h ilo  s p .
4 a .  Two d o r s a l - a n t e r i o r  (DA) and 2 d o r s a l -  
p o s t e r i o r  (DP) p i n a c u l i  a r e  s e p a r a t e  and 
d i s t i n c t  on b o th  th e  m eso- and m e ta th o ra x  
( P l a t e  V I I I ,  F i g .  1 ) ........................................................ -C .  p l e i a d e l l u s
5 .  D i s t a n c e  be tw een  v e n t r a l  (V) p i n a c u l i  o f  second  
abdom inal segm ent g r e a t e r  th a n  d ia m e te r  o f
e i t h e r  p in acu lu m  ( P l a t e  X I I ,  F i g .  1 ) ----------------- -—Z. g r a n d i o s e l l a
5 a .  D i s t a n c e  b e tw ee n  v e n t r a l  (V) p i n a c u l i  o f  
second  abdom ina l segment e q u a l  to  o r  l e s s
th a n  th e  d ia m e te r  o f  e i t h e r  p i n a c u l u m - -  — — —  -------- - 6
6 . D is ta n c e  be tw een  v e n t r a l  (V) p i n a c u l i  o f  second 
abdom inal segm ent a p p ro x im a te ly  e q u a l  to
d ia m e te r  o f  e i t h e r  p inacu lum  ( P l a t e  IX , F i g .  3 ) —D. c ram b id o id e s  
6 a .  D i s t a n c e  b e tw een  v e n t r a l  (V) p i n a c u l i  o f
second  abdom ina l segment d i s t i n c t l y  l e s s  th an
d ia m e te r  o f  e i t h e r  p in a cu lu m   ------------     — - 7
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7 . D i s t a n c e  be tw een  v e n t r a l  (V) and s u b - v e n t r a l  (SV) 
p i n a c u l i  o f  s eco n d  abdom inal segm ent g r e a t e r  th a n  
r a d i i  o f  v e n t r a l  (V) p i n a c u l i  ( P l a t e  I I ) . Body
d i r t y  w h i te  w i t h  l i g h t  brown s p o t s ---------------------------- D . s a c c h a r a l i s
7a .  D i s t a n c e  b e tw een  v e n t r a l  (V) and su b -
v e n t r a l  (SV) p i n a c u l i  o f  seco n d  abdom inal 
segm ent l e s s  th a n  r a d i i  o f  v e n t r a l  (V) 
p i n a c u l i  ( P l a t e  X, F i g .  1 ) .  Body p u re
w h i te  w i th  d a rk  brown s p o t s - - - —  ---- -----------------D. ev an escen s
Pupae
C a r e f u l  e x a m in a t io n  o f  th e  i n d i c a t e d  numbers o f  p upae  o r  p u p a l  
s k i n s  l e d  to  th e  p r e p a r a t i o n  o f  a  key  f o r  s e p a r a t i n g  t h e  fo l lo w in g  
s p e c i e s :  C. p l e i a d e l l u s , 42 ; C h i lo  s p . ,  10 ; D. e v a n e s c e n s ,  23;
D. s a c c h a r a l i s , more th a n  200; E. d e n s e l l a , 18 ; 0 .  n u b i l a l i s , 5 ;  and 
Z .  g r a n d i o s e l l a , 29 . F o l lo w in g  i s  t h e  key :
1 .  F r o n t a l  h o rn s  p r e s e n t ,  w e l l  d e v e lo p e d ;  c r e m a s te r  a b s e n t —— — 2 
l a .  F r o n t a l  h o rn s  a b s e n t  o r  p o o r ly  d e v e lo p e d ;
c r e m a s te r  p r e s e n t — — - - - - - — - - - - - — --------------- -— - 4
2 .  F r o n t a l  h o rn s  p o i n t e d ,  d i r e c t e d  l a t e r a l l y ;  body brown  ---------3
2 a .  F r o n t a l  h o rn s  b l u n t ,  n o t  d i r e c t e d  l a t e r a l l y ;
body d a rk  brown ( P l a t e  V, F i g .  3 ) - - - ------------- Z .  g r a n d i o s e l l a
3 .  M ic ro s p in e s  c o v e r in g  \  o r  l e s s  o f  t h e  f i f t h ,  
s i x t h ,  and s e v e n th  abdom inal t e r g i t e s  ( P l a t e  V I,
F i g .  6 ) --------------------------------------------------------------------- -------D . ev an escen s
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3 a .  M ic ro s p in e s  c o v e r in g  1 /3  o r  more o f  th e
f i f t h ,  s i x t h ,  and s e v e n th  abdom inal t e r g i t e s
( P l a t e  V I ,  F i g .  5 ) ---------------------------------------- ------D. s a c c h a r a l i s
4 .  P r o t h o r a c i c  l e g s  and m a x i l l a e  a p p ro x im a te ly  e q u a l
i n  l e n g t h  ( P l a t e  V I ,  F i g .  3 ) -------------------------------------------------------------- 5
4 a .  P r o t h o r a c i c  l e g s  and m a x i l l a e  d i s t i n c t l y
u n e q u a l  i n  l e n g t h  ( P l a t e  V I ,  F i g .  1 ) - - - - - ---- - - - -----------  6
5 .  P a i r e d  t r a n s v e r s e  r i d g e s  b e a r i n g  s e t a e  and 
s p in e s  on t h e  f i f t h ,  s i x t h ,  and s e v e n th  abdom inal 
t e r g i t e s ;  p ro m in e n t  s e t a e  b e a r i n g  t u b e r c l e s
v e n t r a l l y  on th e  abdomen ( P l a t e  V I ,  F i g .  8) - ------------ — — C h ilo  s p .
5 a .  R id g e s  and  s e t a e  a b s e n t ,  abdomen r e l a t i v e l y
sm ooth— — — — — — ----— — — - —  ----------------C .  p l e i a d e l l u s
6 . M a x i l l a e  d i s t i n c t l y  s h o r t e r  th a n  p r o t h o r a c i c  
l e g s ;  abdom ina l  segm ents  5 t o  9 w i t h  s p in e s  on
r a i s e d  p a p i l l a e  ( P l a t e  V I, F i g .  1 2 ) --------------------------------E . d e n s e l l a
6a .  M a x i l l a e  d i s t i n c t l y  l o n g e r  th a n  p r o t h o r a c i c  
l e g s  ( P l a t e  V I ,  F i g .  4 ) ;  abdom inal segm ents  
5 t o  9 w i t h o u t  s p i n e s - - - - - — - - - — — — — — 0 . n u b i l a l i s
A d u l t s
C a r e f u l  e x a m in a t io n  o f  th e  i n d i c a t e d  numbers o f  a d u l t s  l e d  to  
t h e  p r e p a r a t i o n  o f  a  key  f o r  s e p a r a t i n g  th e  f o l lo w in g  s p e c i e s  o f  
m oths: C. p l e j a d e l l u s , 29; C h ilo  s p . ,  11; D. e v a n e s c e n s , 97 ; D.
s a c c h a r a l i s , 2 ,9 3 2 ;  D. v e n o s a l i s , 6 ;  E. d e n s e l l a , 34 ; D. l i s e t t a , 24;
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0 .  n u b i l a l i s . 4 ;  and  Z ,  g r a n d i o s e l l a , 4 6 ,  F o l lo w in g  i s  th e  key:
1 .  O c e l l i  a b s e n t -  — — — — — — — - — - - — — — — — — — — — — 2
l a .  O c e l l i  p r e s e n t — — — — — — — — — — — — — — 6
2 .  V ein  10 o f  f o r e  w ing s t a l k e d  w i t h  v e i n s  8-9  
( P l a t e  XIV, F i g .  3 a ) ; g e n i t a l i a  as  i n  P l a t e s  XV
and XVI, F i g ,  7------ ------------ -------------------------------- ---------- -------D. l i s e t t a
2 a .  V ein  10 o f  f o r e  wing n o t  s t a l k e d  w i th
v e i n s  8 -9  ( P l a t e  XIV, F i g .  l a ) .................................................................. 3
3 .  Two d a rk  p a r a l l e l  wavy l i n e s  on ea c h  f o r e  w ing ;
g e n i t a l i a  a s  i n  P l a t e s  XV and XVI, F i g .  4 ---- — ------- D. s a c c h a r a l i s
3 a .  F o re  w ings  w i th o u t  d a rk  p a r a l l e l  wavy l i n e s — --------— — - — -4
4 .  Moths w i th  f o r e .w i n g s  a p p ro x im a te ly  12-20  mm 
lo n g ,  p a l e  b u f f  i n  c o l o r ,  and o n ly  s l i g h t l y  
d a r k e r  th a n  h in d  w in g s ;  g e n i t a l i a  a s  i n
P l a t e s  XV and XVI, F i g .  9— — — — — — — Z., g r a n d i o s e l l a
4 a .  Moths w i t h  f o r e  w ings a p p ro x im a te ly  7-11 mm 
l o n g ,  a p p a r e n t l y  o f  a  t a n  o r  g ra y  c o l o r ,  and 
d i s t i n c t l y  d a r k e r  th a n  h in d  w in g s ----------------------------------------------5
5 .  S c a le s  fo rm ing  v e i n  and i n t e r v e i n  s t r i p e s  on f o r e  
w ings r e d d is h - b r o w n ,  s c a l e s  b e tw ee n  s t r i p e s  
b u f f ;  g e n i t a l i a  a s  in  P l a t e s  XV and XVI,
F i g .  3 -  — — — — — — —   — — — — ------------------ d . ev an e sc en s
5 a .  S c a le s  fo rm ing  v e i n  and i n t e r v e i n  s t r i p e s
brown o r  g r a y is h -b ro w n ,  s c a l e s  be tw een  s t r i p e s  
p a l e  b u f f ;  g r e a t e r  c o n t r a s t  be tw een  s t r i p e s
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and i n t e r s t r i p e  a r e a s  th a n  i n  th e  
p r e c e d in g  s p e c i e s ;  g e n i t a l i a  a s  i n
P l a t e s  XV and XVI, F i g .  5 - - - — — — — - - - - - - - — D.  v e n o s a l i s
6 . V ein  10 s t a l k e d  w i th  v e i n s  8 -9  ( P l a t e  XIV,
F ig«  4 ) ;  g e n i t a l i a  a s  i n  P l a t e s  XV and XVI,
F i g .  6 — — — — — - — — — — — ----— — — — — — e .  d e n s e l l a
6a .  V e in  10 n o t  s t a l k e d  w i t h  v e i n s  8 - 9 - — — — - — — — 7
7 .  F o re  and  h in d  w ings p r e d o m in a n t ly  y e l lo w  w i t h  
t i n g e s  o f  o ra n g e  and brow n, and  w i th  s e v e r a l  
d a rk  wavy t r a n s v e r s e  l i n e s ;  g e n i t a l i a  a s  i n
P l a t e s  XV and XVI, F i g .  8— ---------------------------    - 0 .  n u b i l a l i s
'  V
7 a .  F o re  w ings d i s t i n c t l y  d a r k e r  th a n  h in d  w in g s ,
n o t  c o lo re d  a s  i n  t h e  above s p e c i e s - - — — — — — — — -------- - 8
8 . F o re  w ings  n o t  s t r i p e d ,  p re d o m in a n t ly  b u f f  w i th  
g o ld e n  s p e c k s  and s h in y  g o ld  m a rg in s ;  g e n i t a l i a
a s  i n  P l a t e s  XV and XVI, F i g .  1— — — — - - - - - - - C. p l e i a d e l l u s
8 a .  F o r e  w ings  w i th  a l t e r n a t i n g  b u f f  and
la v e n d e r  s t r i p e s  and s h in y  g o ld  m a rg in s ;
g e n i t a l i a  a s  i n  P l a t e s  XV and XVI, F i g .  2— — — —C h ilo  s p .
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The b e s t  c h a r a c t e r s  found f o r  s e p a r a t i n g  c l o s e l y  r e l a t e d  
forms d id  n o t  a c h i e v e  t h i s  o b j e c t i v e  i n  1007. o f  a l l  specim ens 
exam ined . F o r  exam ple ,  c o u p l e t  5 i n  t h e  key  to  l a r v a e  l e a d s  to  
Z. g r a n d i o s e l l a  when th e  d i s t a n c e  be tw een  th e  v e n t r a l  p i n a c u l i  
o f  th e  seco n d  abdom inal segm ent i s  g r e a t e r  th a n  t h e  d ia m e te r  o f  
e i t h e r  p in a c u lu m .  T h is  c h a r a c t e r  a p p e a re d  to  b e  a c c u r a t e  f o r  
Z ,  g r a n d i o s e l l a  i n  97 o u t  o f  100 spec im ens exam ined .  I n  th e  r e ­
m a in in g  3 t h i s  d i s t a n c e  a p p e a re d  to  b e  a p p ro x im a te ly  e q u a l  to  th e  
d ia m e te r  o f  t h e s e  p i n a c u l i .
The s e v e n th  c o u p l e t  i n  t h e  k ey  to  l a r v a e  l e a d s  to  D. s a c c h a r a l i s  
when th e  d i s t a n c e  be tw een  v e n t r a l  and s u b - v e n t r a l  p i n a c u l i  o f  t h e  
second  abdom ina l segm ent i s  g r e a t e r  th a n  th e  r a d i u s  o f  e i t h e r  
v e n t r a l  p in a c u lu m .  T h is  c h a r a c t e r  ap p ea red  to  b e  a c c u r a t e  f o r  
D. s a c c h a r a l i s  i n  967. o f  t h e  l a r v a e  examined f o r  i t .  The a l t e r n a t i v e  
i n  t h i s  k e y  c o u p l e t  l e a d s  t o  D. e v a n e s c e n s , t h e  m a tu re  l a r v a e  o f  
w h ich  a r e  o n ly  s l i g h t l y  more th a n  h a l f  th e  s i z e  o f  D. s a c c h a r a l i s  
l a r v a e .  L ik e w is e ,  i n  D. e v a n e sc e n s  th e  d i s t a n c e  be tw een  v e n t r a l  and 
s u b - v e n t r a l  p i n a c u l i  was d i s t i n c t l y  l e s s  th a n  t h e  r a d i u s  o f  e i t h e r  
v e n t r a l  p in a c u lu m  in  64 o u t  o f  70 l a r v a e  exam ined .
The w e a k e s t  p a r t  o f  th e  l a r v a l  key may in v o lv e  th e  i d e n t i f i c a t i o n  
o f  D. c ra m b id o id e s  i n  c o u p l e t s  5 and 6 . Only 20 l a r v a e  w ere  a v a i l a b l e
56
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f o r  e x a m in a t io n ,  and 17 o f  t h e s e  w ere  o f  th e  im m acu la te  w in t e r  
fo rm . S t a i n i n g  im proved th e  v i s i b i l i t y  o f  t h e  p i n a c u l i ,  b u t  
d i s t a n c e s  b e tw ee n  p i n a c u l i  a r e  n o t  a s  a c c u r a t e l y  e s t i m a t e d  on 
s l i d e s  a s  w i t h  w hole  s p e c im e n s .
I n  t h e  key  to  pupae  t h e  t h i r d  c o u p l e t  l e a d s  t o  D. s a c c h a r a l i s  
when 1/3 o r  m ore o f  th e  f i f t h ,  s i x t h ,  and s e v e n th  abdom inal t e r g i t e s  
a r e  co v e re d  w i t h  m i c r o s p in e s .  T h is  c h a r a c t e r  a p p e a re d  to  b e  t r u e  
o f  o n ly  837. o f  t h e  pupae  exam ined f o r  i t .  However, t h e  f i r s t  p a r t  
o f  t h i s  c o u p l e t  l e a d s  to  D. e v a n e sc e n s  when m ic r o s p in e s  o c c u r  on 
1 /4  o r  l e s s  o f  t h e s e  t e r g i t e  a r e a s ,  and t h i s  c h a r a c t e r  a p p e a re d  
t o  b e  t r u e  f o r  a l l  23 D. e v a n e sc e n s  pupae  exam ined .
I t  i s  u n f o r t u n a t e  t h a t  a l l  s t a g e s  o f  t h e  10 s p e c i e s  s t u d i e d  
w ere  n o t  o b t a i n e d .  The l a r v a l  key  in c lu d e s  8 o f  t h e  10 b u t  does  
n o t  i n c lu d e  D. v e n o s a l i s  o r  D. l i n s e t t a . The k ey  to  pupae  i n c lu d e s  
7 s p e c i e s ,  b u t  does  n o t  i n c l u d e  D. c r a m b id o id e s , D. v e n o s a l i s ,  o r
D. l i s e t t a .  The a d u l t  key  i n c lu d e s  9 o f  t h e  10 s p e c i e s ,  b u t  does 
n o t  in c lu d e  D. c r a m b id o id e s . Only l a r v a e  o f  t h e  l a s t  m en tio n ed  
s p e c i e s  w ere  o b ta in e d  from S o u th  C a r o l i n a .
Wing v e n a t i o n  i n  t h e  3 s p e c i e s  o f  D i a t r a e a  and i n  Z . g r a n d i o s e l l a  
g e n e r a l l y  i s  i d e n t i c a l .  On th e  b a s i s  o f  v e n a t i o n  o f  t h e  f o r e  w ing 
Dyar and H e in r i c h  (1927) s e p a r a t e d  t h e  genus I e s t a  from D i a t r a e a .
The s p e c ie s  l i s e t t a  i n  w h ich  v e i n  10 i s  s t a l k e d  w i t h  v e i n s  8 + 9  
f o r  some d i s t a n c e  was p la c e d  in  th e  genus I e s t a  by Dyar and H e in r i c h  
( i b i d . ) .  Box (1931) p la c e d  th e  s p e c ie s  o f  t h i s  genus w i th  D i a t r a e a
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
58
b e c a u s e  h e  s a i d  t h a t  s t a l k i n g  o f  v e i n  10 w i t h  8 + 9  may o c c a s i o n a l l y  
o c c u r  i n  s p e c i e s  i n  w h ich  t h e s e  v e i n s  a r e  n o rm a l ly  s e p a r a t e .  He 
r e p o r t e d  th e  o c c u r r e n c e  o f  t h i s  c o n d i t i o n  i n  3 d i f f e r e n t  s p e c i e s  
o f  D i a t r a e a  i n c lu d in g  D. s a c c h a r a l i s .
D u r in g  th e  c o u r s e  o f  my s t u d i e s  o f  2 ,9 3 2  D. s a c c h a r a l i s  m o ths , 
n o t  a  s i n g l e  specim en was se e n  i n  w h ich  v e i n  10 was c o m p le te ly  
s t a l k e d  w i t h  8 + 9 .  T h e re  was alw ays a  s m a l l  s p a c e  b e tw ee n  th e s e  
v e i n s ,  o r  th e  w id th  was e q u a l  to  two v e i n s . .  T h is  c o n d i t i o n  i s  d i f ­
f e r e n t  from th e  s t a l k i n g  o f  v e i n  10 w i t h  8 +  9 as  found i n  th e  genus 
I e s t a . I n  t h i s  genus t h e  w id th  o f  v e i n  10 and  8 + 9 a t  t h e  common 
b a s e  i s  e q u a l  o n ly  t o  t h e  w id th  o f  1 v e i n .  T h e r e f o r e ,  i t  i s  sug ­
g e s t e d  t h a t  I e s t a  b e  r e c o g n iz e d  as  a  genus  s e p a r a t e  from  D i a t r a e a .
A l l  8 s p e c i e s  o f  l a r v a e  s t u d i e d  w e re  found to  h av e  a  t o t a l  o f  
32 s e t a e  and  11 p u n c t u r e s  on th e  head  and  m o u th p a r t s .  D i f f e r e n c e s  
i n  t h e  l o c a t i o n  o f  some p u n c tu re s  c h a r a c t e r i z e d  m ost o f  t h e  g e n e ra  
s t u d i e d .  However, t h e r e  w ere  no d i f f e r e n c e s  i n  t h i s  r e s p e c t  be tw een  
D i a t r a e a  and Z e a d i a t r a e a .
On t h e  body 155 s e t a e  w ere  found on ea c h  s i d e  o f  t h e  m id - d o r s a l  
l i n e  i n  t h e  s p e c i e s  s t u d i e d  o f  D i a t r a e a , Z e a d i a t r a e a , and  C h i lo  
l a r v a e ,  152 body s e t a e  on each  s i d e  i n  0 .  n u b i l a l i s  and 153 in
E . d e n s e l l a  ( s e t a  SV2 i s  a b s e n t  from t h e  m eso- and m e ta th o r a x  i n  
t h e  2 l a s t  m e n tio n ed  s p e c i e s ) . The r e l a t i v e  s i z e  and a r ra n g e m e n t  
o f  t h e s e  s e t a e  w ere  s i m i l a r  f o r  a l l  s p e c i e s  and g e n e ra  s t u d i e d .
I n  c o n t r a s t  w i th  th e  u n i f o r m i ty  o f  body s e t a e  among t h e  s p e c ie s  
s t u d i e d ,  th e  sh ap e  and  r e l a t i v e  s i z e  and  l o c a t i o n  o f  v a r i o u s  p i n a c u l i
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on t h e  b o d ie s  o f  l a r v a e  w ere  f r e q u e n t l y  c h a r a c t e r i s t i c  o f  s i n g l e  
s p e c i e s  among th o s e  s t u d i e d .  F o r  t h i s  r e a s o n  and to  f a c i l i t a t e  
t h e i r  d i s c u s s i o n  t h e  p i n a c u l i  w ere named a s  a l r e a d y  d e s c r ib e d  in  
t h e  s e c t i o n  on m e th o d s .
Holloway (1916) em phasized  t h e  im p o r ta n c e  o f  t h e  a n g le  made 
o n  th e  t h i r d ,  f o u r t h ,  and f i f t h  abdom inal segm ents  b y  e x te n d in g  
im a g in a ry  l i n e s  a n t e r i o r l y  th ro u g h  s e t a e  D2 and D1 u n t i l  th e y  i n ­
t e r s e c t .  He b e l i e v e d  t h a t  an a v e ra g e  a n g le  o f  3 0 .2 °  f o r  D. s a c c h a r a l i s  
d i s t i n g u i s h e d  t h i s  s p e c i e s  from D. c r a m b id o id e s , w h ich  he  b e l i e v e d  
to  b e  c h a r a c t e r i z e d  b y  an a v e ra g e  a n g l e  o f  5 3 . 3 ° .  I n  t h e  t h i r d ,  
f o u r t h ,  and f i f t h  abdom ina l segm ents  o f  20 D. s a c c h a r a l i s  l a r v a e  
t h i s  a n g le  was found  to  ra n g e  from 32° t o  6 2 ° ,  and from 50° to  77° 
i n  D. c ra m b id o id e s  l a r v a e .  The c h a r a c t e r  does  n o t  a p p e a r  to  be  
s u f f i c i e n t l y  c o n s i s t e n t  f o r  s e p a r a t i n g  t h e s e  2 s p e c i e s .
A com parison  was made o f  th e  deve lopm ent o f  L o u i s i a n a  and 
F l o r i d a  s t r a i n s  o f  D. s a c c h a r a l i s  on  c o rn  and s u g a rc a n e  i n  o r d e r  
t o  make some u s e  o f  caged  f i e l d  p l a n t i n g s  w hich  had b e e n  p re p a re d  
f o r  t h e  p u rp o s e  o f  com paring  a  Y o u n g s v i l l e ,  L o u i s i a n a  s t r a i n  w i th  
1 from a n o th e r  a r e a  o f  th e  s t a t e .  The o r i g i n a l l y  p la n n e d  com parison  
was c o n s id e r e d  d e s i r a b l e  due to  t h e  f a c t  t h a t ,  a c c o r d in g  to  v a r io u s  
r e p o r t s ,  b o r e r  p o p u l a t i o n s  i n  t h e  v i c i n i t y  o f  Y o u n g s v i l le  f o r  many 
y e a r s  g e n e r a l l y  h av e  n o t  a t t a i n e d  economic p r o p o r t i o n s  a s  e a r l y  i n  
th e  s e a so n  a s  th e y  have  i n  most o t h e r  a r e a s  o f  th e  s t a t e .  However, 
b o r e r  eggs from th e  Y o u n g s v i l l e  a r e a  w ere  n o t  a v a i l a b l e  a t  t h e  t im e  
when th e  caged  f i e l d  p l a n t i n g s  w ere  re a d y  f o r  i n f e s t a t i o n .  The d a t a
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o b ta in e d  on s u r v i v a l  and r a t e  o f  deve lopm en t on c o rn  and s u g a rc a n e  
o f  F l o r i d a  and L o u i s i a n a  s t r a i n s  o f  D. s a c c h a r a l i s  g iv e s  no con ­
c l u s i v e  e v id e n c e  o f  a  p h y s i o l o g i c a l  d i f f e r e n c e  be tw een  t h e s e  
p o p u l a t i o n s .
A c c o rd in g  to  H ensley  (1960) D. l i s e t t a  and D. v e n o s a l i s  had 
n o t  b een  r e p o r t e d  s i n c e  t h e i r  o r i g i n a l  d e s c r i p t i o n  by Dyar (1 9 0 9 ,  1 9 1 7 ) .  
F o r  t h i s  r e a s o n  i t  i s  o f  p a r t i c u l a r  i n t e r e s t  t h a t  24 m oths o f  th e  
fo rm er and 6 o f  th e  l a t t e r  s p e c i e s  w ere  r e c o g n iz e d  d u r in g  th e  c o u r s e  
o f  t h i s  s tu d y  from l i g h t  t r a p  c o l l e c t i o n s  a t  B a ton  Rouge, L o u i s i a n a .  
D u r in g  t h e  same p e r io d  o f  t im e  2 ,9 3 2  m oths from t h i s  t r a p  w ere  
c o u n te d  a s  D. s a c c h a r a l i s .
The u n d e s c r ib e d  C h i lo  s p .  found by th e  w r i t e r  i n  w ooly  b e a rd  
g r a s s  ( E r i a n t h u s  s p . )  a t  P o r t  B a r r e ,  L o u i s i a n a  was d e te rm in e d  by 
Mr. H. W. Capps (1961) o f  t h e  U. S . N a t i o n a l  Museum i n  W ash in g to n ,
D. C. a s  an  u n d e s c r ib e d  s p e c i e s  o f  C h i lo  n e a r  f e r n a l d i s  D yar and 
H e in r i c h .  The s p e c i e s  w i l l  be  d e s c r ib e d  and  p u b l i s h e d  by  Mr. Capps.
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SUMMARY AND CONCLUSIONS
P y r a l i d  s tem  b o r e r  l a r v a e  w ere  c o l l e c t e d  from Jo h n so n  g r a s s ,  
b room sedge ,  g o o s e g r a s s ,  wooly b e a rd  g r a s s ,  v a sey  g r a s s ,  sorghum, 
c o r n ,  and s u g a rc a n e  i n  L o u i s i a n a  from  O c to b e r ,  1960 t o  J u n e ,  1962. 
M oths w ere  c o l l e c t e d  r e g u l a r l y  i n  a  l i g h t  t r a p  a t  B a to n  Rouge, 
L o u i s i a n a  from M arch , 1961 to  A u g u s t ,  1962 . L a rv a e  o f  D. s a c c h a r a l i s  
a l s o  w ere  r e a r e d  i n  t h e  l a b o r a t o r y  on f r e s h l y  c u t  s tem s o f  c o rn ,  
s u g a r c a n e ,  r i c e ,  so rghum , g o o s e g ra s s  and Johnson  g r a s s ,  and were 
c o l l e c t e d  on s u c c e s s i v e  sam p ling  d a t e s  from 12 v a r i e t i e s  o f  
s u g a rc a n e  grown i n  s m a l l  random ized  r e p l i c a t e d  f i e l d  p l o t s .
A s tu d y  was made o f  l a r v a l  c h a e to ta x y  and o f  m o rp h o lo g ic a l  
and  p h y s i o l o g i c a l  v a r i a t i o n  i n  D. s a c c h a r a l i s . C h a r a c t e r s  o f  
p o s s i b l e  taxonom ic s i g n i f i c a n c e  w ere  compared among a v a i l a b l e  
s t a g e s  o f  D. s a c c h a r a l i s , D. c r a m b id o id e s , D. e v a n e s c e n s , D. l i s e t t a , 
D . v e n o s a l i s ,  Z_. g r a n d i o s e l l a , E. d e n s e l l a , C h ilo  s p . ,  C. p l e i a d e l l u s , 
and 0 .  n u b i l a l i s . Keys w ere  p r e p a r e d  f o r  s e p a r a t i n g  t h e  l a r v a e  o f  
8 s p e c i e s ,  pupae o f  7 s p e c i e s ,  and m oths  o f  9 s p e c i e s .
The fo l lo w in g  c o n c lu s io n s  w ere  r e a c h e d :
1 .  Abnormal v a r i a t i o n s  in  numbers and a r ra n g e m e n t  o f  s e t a e  
and  p i n a c u l i  w ere  4 .5  and 1 .6  t im es  more f r e q u e n t  on th e  l e f t  th an  
on t h e  r i g h t  s i d e s ,  r e s p e c t i v e l y ,  o f  t h e  b o d ie s  o f  D. s a c c h a r a l i s  
l a r v a e .
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2 . The f r e q u e n c i e s  o f  o b s e rv e d  s e t a l  and p i n a c u l a r  
a b n o r m a l i t i e s  f o r  any  p a r t i c u l a r  s e t a  o r  p in a cu lu m  i n  D. s a c c h a r a l i s  
l a r v a e  seldom  ex ceed ed  17. and n e v e r  r e a c h e d  37..
3 .  I n  m a le  D. s a c c h a r a l i s  pupae  t h e  a n te n n a e  a r e  l o n g ,  
r e a c h in g  to  t h e  a n t e r i o r  m arg in  o f  t h e  m e ta th o r a c i c  l e g s .  I n  
fe m a le s  th e  a n te n n a e  a r e  s h o r t e r  and e x te n d  o n ly  t o  a  p o i n t  be tw een  
th e  p r o -  and m e s o th o r a c ic  l e g s .  M ale  pupae  a r e  s m a l l e r  th a n  f e m a le s .
4 .  I n  t h e  pupae  o f  a l l  s p e c i e s  s t u d i e d  t h e  s u t u r e  m ark ing  th e  
g e n i t a l  o p en in g  i s  v i s i b l e  on t h e  v e n t e r  o f  th e  e i g h t h  abdom inal 
segm ent i n  fe m a le s  and on th e  n i n t h  i n  m a le s .
5 .  The l a r v a e  o f  a l l  s p e c i e s  s t u d i e d  had 32 s e t a e  and 11 named 
p u n c tu r e s  on t h e  head  and mouth p a r t s .  The norm al complement o f  
s e t a e  on each  s i d e  o f  t h e  body v a r i e d  from 152 to  1 55 ,  and p i n a c u l i  
from 112 to  114 among th e  d i f f e r e n t  s p e c i e s .
6 . The r e l a t i v e  s h a p e ,  s i z e ,  and  d i s t a n c e s  be tw een  p i n a c u l i  
w ere  much more u s e f u l  th a n  s e t a l  c h a r a c t e r s  f o r  s e p a r a t i n g  s p e c i e s .  
F o r  t h i s  r e a s o n  names w ere  a s s ig n e d  to  th e  body p i n a c u l i .
7 .  R e l a t i v e  p o s i t i o n s  o f  t h e  p u n c tu re s  d e s ig n a t e d  a s  F a ,  P b , 
AFa, and P on t h e  head  and labrura  o f  l a r v a e  a p p e a re d  to  be  u s e f u l  
c h a r a c t e r s  f o r  s e p a r a t i n g  t h e  g e n e ra  s t u d i e d ,  b u t  w ere  n o t  u sed  i n  
t h e  key  s i n c e  o t h e r  more e a s i l y  s e e n  c h a r a c t e r s  a p p e a re d  to  be  j u s t  
a s  r e l i a b l e .
8 . Eggs o f  D. ev an escen s  and Z . g r a n d i o s e l l a  d i f f e r  from th e  
o t h e r  s p e c i e s  s t u d i e d  by th e  p r e s e n c e 'o f  t r a n s v e r s e  r e d  s t r i p e s  
w hich  o c c u r  f o r  a  s h o r t  p e r io d  o f  t im e  d u r in g  em bryonic  d ev e lo p m en t .
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9 .  I e s t a  sh o u ld  b e  r e c o g n iz e d  a s  a  genus  s e p a r a t e  from 
D i a t r a e a  on t h e  b a s i s  o f  w ing  v e n a t io n  c h a r a c t e r s  o r i g i n a l l y  d e s ­
c r i b e d  by  D yar (1 9 0 9 ) ,  and  s h o u ld  n o t  b e  i n c lu d e d  i n  th e  genus 
D i a t r a e a  a s  recommended by Box (1 9 3 1 ) .
1 0 .  The k ey s  c o n s t r u c t e d  f o r  s e p a r a t i n g  l a r v a e ,  p u p ae ,  and 
moths s h o u ld  b e  c o n s id e r e d  a s  t e n t a t i v e  u n t i l  th e y  have been  t e s t e d  
more e x t e n s i v e l y .
1 1 .  D. s a c c h a r a l i s  l a r v a e  w ere  c o l l e c t e d  i n  t h e  f i e l d  from 
s u g a rc a n e  ( Saccharum o f f i c i n a r u m ) , co rn  ( Zea m a y s ) , r i c e  (O ryza s a t i v a ) , 
sorghum ( Sorghum v u l g a r e ) , Jo h n so n  g r a s s  ( Sorghum h a l e p e n s e ) , and 
g o o s e g ra s s  ( E l e u s in e  i n d i e a ) .
1 2 .  L a rv a e  o f  D. e v a n e sc e n s  w ere  c o l l e c t e d  i n  th e  f i e l d  o n ly  
from v a s e y  g r a s s  (P aspa lum  u r v i l l e i ) • Z .  g r a n d i o s e l l a  and 0 . n u b i l a l i s  
l a r v a e  w ere  c o l l e c t e d  o n ly  from c o rn  (Z .  m a y s ) .  L a rv a e  o f  t h e  new 
C h i lo  s p .  w e re  found o n ly  i n  w ooly  b e a r d  g r a s s  ( E r i a n th u s  s p . ) .
C. p l e i a d e l l u s  l a r v a e  w ere  found o n ly  i n  r i c e  ( 0 .  s a t i v a )  . IS. d e n s e l l a  
l a r v a e  w ere  found i n  b room sedge (Andropogon g lo m e ra tu s )  and i n  v a s e y  
g r a s s  ( P .  u r v i l l e i ) .
1 3 .  T h e re  was no c o n c l u s i v e  e v id e n c e  o f  a  p h y s i o l o g i c a l  
d i f f e r e n c e  b e tw een  F l o r i d a  and L o u i s i a n a  s t r a i n s  o f  D. s a c c h a r a l i s  
when th e  d i f f e r e n t  s t r a i n s  w ere  r e a r e d  on c o r n  and s u g a rc a n e  i n  f i e l d  
cag e s  d u r in g  J u l y  and A u g u s t ,  1962. However, deve lopm en t from h a t c h in g  
to  moth em ergence a v e ra g e d  3 7 .0  days on c o rn  and 5 1 .5  days on s u g a r c a n e .
1 4 .  L a b o r a to r y  r e a r i n g  on th e  c u t  s tem s o f  d i f f e r e n t  h o s t
p l a n t s  i n d i c a t e d  t h a t  Jo h n so n  g r a s s  i s  a  v e r y  p o o r  h o s t  f o r  D. s a c c h a r a l i s . 
and t h a t  g o o s e g ra s s  i s  o n ly  s l i g h t l y  b e t t e r .
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15 . D. s a c c h a r a l i s  pupae  c o l l e c t e d  from C .P .  56-25  s u g a rc a n e  
w ere  l e s s  a b u n d a n t  and n o t i c e a b l y  s m a l l e r  th a n  p u p ae  from o th e r  
s u g a rc a n e  v a r i e t i e s  grown i n  s m a l l  random ized  r e p l i c a t e d  p l o t s .
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P l a t e  I .  A rrangem ent o f  s e t a e  on head  and c r o c h e t s  on
abdom ina l p r o l e g s  o f  s e v e r a l  s p e c i e s  o f  P y r a l i d  
l a r v a e .  F i g .  1 .  S e ta e  and p u n c tu re s  on 
e p ic r a n iu m  o f  D. s a c c h a r a l i s . F i g .  2 .  Labrum o f  
D. s a c c h a r a l i s . F i g .  3 .  Labrum o f  0 .  n u b i l a l i s .
F i g .  4 .  C ly p e u s ,  f r o n s  and a d f r o n t a l  s c l e r i t e s  o f
D. s a c c h a r a l i s . F i g .  5 .  C ly p e u s ,  f r o n s  and a d ­
f r o n t a l  s c l e r i t e s  o f  C. p l e i a d e l l u s . F i g .  6 .
C ly p e u s ,  f r o n s  and a d f r o n t a l  s c l e r i t e s  o f  E . d e n s e l l a .  
F i g .  7 . L e f t  m a n d ib le  o f  D. s a c c h a r a l i s .  F i g .  8 . 
C ro c h e t s  o f  D. s a c c h a r a l i s . F i g .  9 .  C ro c h e ts  o f  
£ •  n u b i l a l i s . F i g .  1 0 .  C ro c h e ts  o f  E . d e n s e l l a .














F i g .  5
1
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Plate II. Setal maps of body segments of D. saccharalis
larvae.
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Plate III. Pinacular maps of body segments of D. saccharalis
larvae.
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P l a t e  IV . V a r i a t i o n s  i n  t h e  sh ap e  o f  m a n d ib le s  e n c o u n te re d  
among D. s a c c h a r a l i s  l a r v a e  showing d i f f e r e n t  
d e g re e s  o f  e r o s i o n  o f  d e n t e s .  F i g .  1 .  L i t t l e  
o r  no e r o s i o n  o f  d e n t e s .  F i g s .  2 -7 .  P r o g r e s s i v e  
i n c r e a s e  i n  e r o s io n  o f  d e n t e s .
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PLATE IV
F i g .  3F i g .  2
F i g .  4 F i g .  5
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P l a t e  V. Pupae o f  D. s a c c h a r a l i s . D. e v a n e s c e n s , and 
Z. g r a n d i o s e l l a . F i g .  1 .  V e n t r a l  c e p h a l i c  
v iew  o f  D. s a c c h a r a l i s . F i g .  2 .  V e n t r a l  
c e p h a l i c  v iew  o f  D. e v a n e s c e n s . F i g .  3 .
V e n t r a l  c e p h a l i c  v iew  o f  Z . g r a n d i o s e l l a .
F i g .  4 .  V e n t r a l  c a u d a l  v iew  o f  D. s a c c h a r a l i s .
F i g .  5 .  V e n t r a l  c a u d a l  v iew  o f  D. e v a n e s c e n s .
F i g .  6 . V e n t r a l  c a u d a l  v iew  o f  Z . g r a n d i o s e l l a .
F r .  «= f r o n s ;  1 0 th  = t e n t h  abdom inal seg m en t .
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P l a t e  V I.  P u p a l  c h a r a c t e r s  i n  d i f f e r e n t  P y r a l i d  s p e c i e s .
F i g .  1 .  D. s a c c h a r a l i s  m ale  ( v e n t r a l  v ie w ) .
F i g .  2 .  D. s a c c h a r a l i s  fem ale  ( v e n t r a l  v ie w ) .
F i g .  3 .  C, p l e j a d e l l u s  ( v e n t r a l  v i e w ) .  F ig .  4 .
V e n t r a l - c e p h a l i c  v iew  o f  0 .  n u b i l a l i s  ( v e n t r a l  
v i e w ) .  F i g .  5 .  Abdominal segm ents  5 ,  6 and 7
o f  D. s a c c h a r a l i s . F i g .  6 . Abdominal segm ents  
5 ,  6 and 7 o f  D. e v a n e s c e n s . F i g .  7 .  1 0 th  
abdom inal segment o f  C. p l e j a d e l l u s . F i g .  8 . 
Abdominal segm ents  6 -1 0  o f  C h i lo  s p .  ( v e n t r a l  
v i e w ) .  F i g .  9 .  Abdominal segm ents  8 -10  o f  
D . s a c c h a r a l i s  fem a le  ( v e n t r a l  v i e w ) .  F i g .  10 . 
Abdominal segm ents  8 -1 0  o f  D. s a c c h a r a l i s  male 
( v e n t r a l  v i e w ) . F i g .  1 1 a .  Normal lab ru m  o f  
D. s a c c h a r a l i s . F i g .  l i b .  N otched  lab rum  o f  
D. s a c c h a r a l i s . F i g .  1 2 .  Abdominal segm ents  5-10 
o f  E. d e n s e l l a  ( v e n t r a l  v i e w ) . F i g .  1 3 .  C rem aste r  
o f  0 . n u b i l a l i s .
A nt = a n te n n a ;  Cr = c r e m a s te r ;  F I  = p r o t h o r a c i c  
fem ur; LI = p r o t h o r a c i c  l e g ;  L2 = m e s o th o ra c ic  
l e g ;  L3 *= m e ta th o r a c i c  l e g ;  M = m a x i l l a ;
W »» w in g s .
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P l a t e  V I I .  V a r i a t i o n s  i n  v e n a t io n  o f  f o r e  w ings o f
D. s a c c h a r a l i s . F ig .  1 .  N orm al.  F i g .  2 .
Two c r o s s - v e i n s  betw een 10 and  8 + 9 .  F i g .  3 .  
V ein  10 l o c a t e d  v e ry  c l o s e  t o  8 + 9 .  F i g .  4 .  
I s l a n d  b e tw ee n  v e in s  10 and  8 + 9 .  F i g .  5 .  
V ein  10 a lm o s t  j o i n e d  w i t h  8 + 9 .  F i g .  6 . 
S e v e r a l  i s l a n d s  be tw een  v e i n s  10 and 8 + 9 .







P l a t e  V I I I .  S e t a l  map o f  C. p l e j a d e l l u s  l a r v a .  F i g .  1 .
T horax  w i th  abdom inal segm ents  1 - 2 .  F i g .  2 .  
Abdominal segm en ts  7 -9 .
DA *= d o r s a l - a n t e r i o r ; DP = d o r s a l - p o s t e r i o r ;  
LA = l a t e r a l - a n t e r i o r ;  MVM = m i d - v e n t r a l -  
m edian ; MW = m i d - v e n t r a l - v e n t r a l .
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P l a t e  IX. S e t a l  maps o f  l a r v a e  o f  C h i lo  s p .  and
D. c r a m b id o id e s . F i g .  1 .  T ho rax  and
abdom ina l segm ents  1 -2  o f  C h i lo  s p .  F i g .  2 .
Abdominal segm ents  7-9 o f  C h ilo  s p .  F i g .  3 .
Abdominal segm ents  1 -2  o f  D. c r a m b id o id e s .
DA = d o r s a l - a n t e r i o r ;  DP = d o r s a l - p o s t e r i o r ;
LA = l a t e r a l - a n t e r i o r ;  MVM = m id - v e n t r a l - m e d ia n  
MW * m i d - v e n t r a l - m e d ia n ;  V *» v e n t r a l .
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P l a t e  X. S e t a l  maps o f  l a r v a e  o f  D. ev an e sc en s  and
JE. d e n s e ! l a ; F ig .  1- Abdominal segm ents  1 -2  
o f  D. e v a n e s c e n s . F i g .  2 .  T horax  and abdom inal 
segm en ts  1 -2  o f  E . d e n s e l l a .  F i g .  3 .  Abdominal 
segm ents  8-9 o f  E. d e n s e l l a .
DA = d o r s a l - a n t e r i o r ;  DP = d o r s a l - p o s t e r i o r ;
LA = l a t e r a l - a n t e r i o r ;  MVM « m i d - v e n t r a l - m e d ia n  
MW = m i d - v e n t r a l - v e n t r a l .
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Plate XI. Setal map of thorax and abdominal segments
1-2 of 0. nubilalls.
DA = d o r s a l - a n t e r i o r ;  DP = d o r s a l - p o s t e r i o r ;
LA = l a t e r a l - a n t e r i o r ;  MW = m i d - v e n t r a l - v e n t r a l .












Plate XII. Setal map of thorax and abdominal segments
1-2 of 55. grandiosella.
DA «  d o r s a l - a n t e r i o r ;  DP « d o r s a l - p o s t e r i o r ;
LA e  l a t e r a l - a n t e r i o r ;  MVM «= m id - v e n t r a l - m e d ia n  
MW = m i d - v e n t r a l - v e n t r a l .
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P l a t e  X I I I .  M o u th p a r ts  o f  a d u l t s  o f  d i f f e r e n t  P y r a l i d  
s p e c i e s .  F i g .  1 .  D. s a c c h a r a l i s . F i g .  2.
D. e v a n e s c e n s . F i g .  3 .  D. v e n o s a l i s .
F i g .  4 .  Z . g r a n d i o s e l l a . F i g .  5 .  C. 
p l e j a d e l l u s . F i g .  6 . C h i lo  s p .  F i g .  7.
E. d e n s e l l a . F i g .  8 . D. l i s e t t a . F i g .  9 .
0 .  n u b i l a l i s . F i g .  10 . Abnormal l a b i a l  
p a lp  o f  D. s a c c h a r a l i s .
a  = l a b i a l  p a l p ;  b ** m a x i l l a r y  p a l p ;  
c = f r o n s .
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PLATE X I I I
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P l a t e  XIV, Wing v e n a t i o n  o f  d i f f e r e n t  P y r a l i d  s p e c i e s .  
F i g .  1 .  D. s a c c h a r a l i s . F i g .  2 .  C. 
p l e j a d e l l u s . F i g .  3 .  D. l i s e t t a .
F i g .  4 .  E. d e n s e l l a . F i g .  5 .  0 .  n u b i l a l i s .
a  “  fo re w in g ;  b = h in d w in g .









F ig .  4F ig .  3
s
ft.
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P l a t e  XV. M ale g e n i t a l i a  o f  d i f f e r e n t  P y r a l i d  s p e c i e s .
F i g .  1 .  C. p l e i a d e l l u s . F i g .  2 .  C h ilo  s p .
F i g .  3 .  D. e v a n e s c e n s . F i g .  4 .  D.
s a c c h a r a l i s . F i g .  5 .  D. v e n o s a l i s .
F i g .  6 . E . d e n s e l l a . F i g .  7 . D. l i s e t t a .
F i g .  8 . 0 .  n u b i l a l i s . F i g .  9 .  Z . g r a n d i o s e l l a .
a = v in c u lu m ,  a n e l l u s  and h a r p e s ;
b = a e d e a g u s ;  c =» l a t e r a l  l o b e s ,  uncus and
g n a th o s .
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P l a t e  XVI. Fem ale g e n i t a l i a  o f  d i f f e r e n t  P y r a l i d  s p e c i e s .
F i g .  1 .  C .p l e j a d e l l u s . F i g .  2 .  C h i lo  s p .
F i g .  3 .  D. e v a n e s c e n s . F i g .  4 .  D. s a c c h a r a l i s .
F i g .  5 .  D. v e n o s a l i s . F i g .  6 . E. d e n s e l l a .
F i g .  7 .  B . l i s e t t a . F i g .  8 .  0 .  n u b i l a l i s .
F i g .  9 .  Z . g r a n d i o s e l l a .
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